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Double Surface Grinder. 





rhe illustration on this page isof a grind- 
ing machine for producing plain surfaces, 
the work being placed either upon a rotary 
or upon a reciprocating table. 

The construction and method of operation 
of the machine will be readily understood 
by an inspection of the engraving, where it 
is seen that the sliding table is moved by a 
rack and pinion motion, and is preferably 
manipulated by hand. 

The rotary table is driven by means of the 
gears shown and both tables are adjusted 
vertically by the large hand-wheel seen at 
the right of the machine. When the rotary 
table is in use the sliding table is simply 
run back on the extended ways so that it 
does not interfere. 

The wheel carriage, or saddle, hasa slight 
vertical adjustment, and a continuous auto- 
matic feed in either direction. The cross 
rail upon which it slides is bolted to the 
frame of the machine and can easily be re- 
moved for truing up when necessary. 

The sliding table also rests upon remov- 
able strips, which are easily trued up when 
worn, and are adjustable. 

The rotary table is 114 inches diameter, 
and the sliding table will take a die or other 
piece of work 16 inches wide, 10 inches 
high. Centers can be bolted to the plain 
table for grindiag taps, reamers, etc., and 
chucks or special fixtures of any kind are 
readily attached to either table. It is made 
by G. E Whitehead, 621 Broadway, Provi- 
dence, R I. 

——__+>e—__—__ 
Standards—Steam Engine Power—Saw- 
ing Stone. 





By W.. H. 

With all the high talk of uniformity in 
standards, there is really very little uni- 
formity as between one workshop and an- 
other, though it is within the power of all 
workshops to use accurate means of meas- 
urement. As an example of this want of 
interchangeableness between different shops, 
let me cite an instance. 

Some weeks ago I ordered a piece of 1} 
steel shafting from regular makers of mill 
gearing, whom I will call A. I had by me 
a 2+ shaft by a firm, B. Three days ago I 
ordered two pulleys to fit these two shafts 
from firm A., making no reference to their 
destination, but simply quoting the bored 
sizes, 12 inches and 2} inches. Now, the 
1} inch pulley was a perfect fit upon the 13- 
inch shaft, that is to say, when held square, 
and steadily pushed on the shaft it went on 
easily, but cleaned off the oil as nearly dry 
as possible. This showed me that the firm 
A. have at least a perfect system as regards 
their own shop, their turning and boring 
gauges being in correct proportion. I 
learned, also, that, though firm B. also, no 
ioubt, have as good a system in their own 
works, yet one not in agreement with that 
of firm A for the 2} bore pulley would not 
even begin to go on the 2}-inch shaft. It 
may be that one firm bore their pulleys to 
the nominal size, and turn the fit of the 
shafts, while the other firm turn their shaft- 
ing to size, and bore the fit out of the 
pulleys. Anyway, the difference is there, 
ud it appears to me it would be just as 
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easy were each maker to both turn smaller 
and bore larger than the nominal size by 
just the half of the margin, they now throw 
all into one operation only; to make the 
two dimensions, in fact, 2-+ 2 and 2 — xz, 
instead of 2 and 2 +-2 2, or 2 and 2— 2. 
A builder of machinery, who in these days 
of specialism naturally wishes to have his 
various workshops scattered all over the 
country, wishes all parts to come together 
with accuracy. That they were made in 
shops hundreds of miles apart is no more 
reason for want of fit than if each shop 
were under my own particular orders. It 
is something to have got down to standards 
in screw threads—they do not yet have a 
standard thread in France, but there should 
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be standards for keys, and I do not think 
any serious harm would be done if the sim- 
ple rule of key breadth equals one fourth the 
shaft diameter were adopted. There are 
rules for keys which consider the wheel or 
pulley diameter. I cannot see that the 
diameter has anything whatever to do with 
the key breadth, for, no matter what the 
wheel, the shaft, properly loaded, has 
always the same twisting moment exerted 
upon it, and, therefore, the key that is 
strong enough for a 12 inch pulley on a 2- 
inch shaft, is strong enough for a 24 inch 
pulley, only the 24-inch pulley should only 
be half as wide as the 12inch pulley. 
There are always such wide margins in all 
mechanical work that a very large propor- 
tion of the dimensions of machinery are 
designed with a factor of convenience—a 





manufacturing factor which will often con- 
trive that one detail shall serve two or more 
sizes in a line of goods. One man may use 
no shafting less than 1} inches diameter, 
and nothing larger than 3 inches diameter, 
and will vary the sizes by a quarter of an 
inch at a step. He has, therefore, seven 
sizes to choose from, and if he makes twelve 
sizes of a given machine, his shafting must 
be out of proportion in five of them at least. 
And so, also, in other details. One soon 
learns that machine design is not always 
a question of strength or economy of ma- 
terial, but that prices, and even the size of 
one’s machine tools, enter into considera- 
tion. The combination of a cheap and a 
costly material in one article once so com- 
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mon, is not always an economy where the 
combination demands labor and machine 
work, and where the cost per pound of the 
more costly material is much greater for a 
small mass than it is for a large mass. 

I am continually being annoyed by the 
use of the term rated horse-power as ap- 
plied to steam boilers. Years ago the term 
nominal horse-power became useless, and it 
has become comparatively infrequent, and 
then there grew up the new term of rated 
horse-power which appears to be the power 
of evaporation of a boiler dtvided by the 
number thirty, such number thirty being 
supposed to be the water consumption of a 
steam engine per horse-power indicated. 
Surely the newer term is more misleading 
than the older. By nominal we do under- 
stand something that is not what it pro- 


fesses to be, but by rated horse power one 
is apt to think of something actual. Now, 
the rated horse-power of a boiler means 
nothing. A man was recently bragging 
about the excellence of a boiler. He claimed 
for it that it frequently gave a horse-power 
50 per cent. more than its rated capacity. 
This looked well, but it turned out that it 
was rated as so many horse-power on the 30- 
pound basis, and was driving engines whose 
water consumption is 138 to18 pounds. Un- 
less, therefore, to the expression rated horse- 
power be added the explanatory words giv- 
ing the number of pounds of water per 
horse- power we ought to demand the disuse 
of the word horse-power as applied to boil- 
ers. The working capacity of a boiler is 
very much a question of grate surface and 
in estimating what horse-power a boiler will 
serve with steam it is better to take no 
thought of its rating but to assume a suita- 
ble coal consumption per square foot of 
grate, say, 20 pounds, an evaporation of 10 
pounds per pound of coal, or such other rate 
as experience tells us the coal will do, 
and a grate surface, not necessarily that of 
the boiler maker, but such as we are taught 
by experience is suitable. Makers are apt 
to supply fire grates too long, and the re- 
sult is that proper attention cannot be given 
to them and wastefulness results. For these 
and kindred reasons it seems undesirable 
that a boiler should be rated in horse-power 
seeing that with every improvement in the 
steam engine the ‘‘power” of the boiler is 
really increased, and to-day we find establish - 
ments with engines of a thousand horse- 
power, and only as many boilers as we can 
remember were once attached to four or five 
hundred horse engines. 

Having recently to provide in a hurry 
some pumping machinery and an engine to 
work same temporarily, I purchased a sec- 
ond-hand engine of light appearance, after 
satisfying myself as to its cylinder dimen- 
sions, it figured out with the pressure of 
the boiler, to be capable of indicating at a 
reasonable cut-off for a temporary engine, 
viz.: half stroke, just about three times 
the horse-power of the theoretical work, in 
foot-pounds, to be done, and in this I had a 
margin in the boiler pressure and also in the 
cut-off, and was therefore safe, and yet the 
very light build of the engine was sufficient 
to throw very grave doubts upon its capaci- 
ty for doing the necessary duty for which it 
was ample even with an allowance of 100 
per cent. for friction. Now, I have used 
this same class of engine before with satis- 
factory results and have had the same fears 
expressed, even by men who profess to be 
mechanical engineers, that the engine would 
not do its work. They did not merely say 
that they considered the engine to be too 
light for the stresses that would be pro- 
duced in its parts by the steam pressure. I 
could have forgiven them that; they de- 
nied its capacity to revolve against the re- 
sistance of the work to be done, and it was 
useless to state thecylinder diameter, the 
stroke and the pressure, and to give them 
the number of gallons that would be pumped 
at a given number of revolutions and the 
height of lift. All these figures were of 
no account to them; they would only take 
account of the appearance of the framing. 
Experience has proved this framing to be 
ample, and yet so-called engineers will use 
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it as a measure of power ignoring the pis- 
ton area. Does not this show how much 
there may be in mere outside show, and ex- 
plain how it is that a poor machine or a tool 
will sell where a good one goes begging? 
There may, after all, be something at the 
bottom of the wonderful color effects so 
much associated with agricultural machin- 
ery, and also in odd shapes given to fram- 
ings meant for sale to people whose eye has 
not been mechanically trained. 

One thing about the purchase of small 
steam engines, be sure that the steam pas- 
sage areas are sufficient; then go ahead and 
rely upon it you will get the power accord- 
ing to cylinder, size and pressure, making 
good allowance for the friction of the engine 
itself. This is apt to be considerable in 
small engines and accounts for the rapid 
augmentation of the power of these small 
engines with each addition of boiler pressure. 
The engine absorbs 
nothing of theaddit- 
ional pressure, 
which therefore all 
passes into the belt 
as power, so thatan 
engine quite weak 
at 20 pounds press- 
ure becomes quite 
powerful at even 25 
pounds, and if by 
trial we know the 
frictional boiler 
pressure or, better 
still, the mean press- 
ure of the friction 
diagram, we can 
readily figure the 
surplus or power 
that we can obtain 
from any pressure 
higher than this. 
I would suggest to 
small engine mak- 
ers of the fixed cut- 
off single valve type 
that they give the 
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statement in the maker’s catalogue. <A 
steam engine maker who sells too big an 
engine to his customer is quite as much of a 
fraud as he who steals 4 inch off the cylin- 
der diameter and } inch off the stroke, for an 
engine too large is always wasting steam 
and costing extra in the interest of the first 
cost. 

As showing what a small thing may effect 
a marked economy, I would mention that 
when visiting some large quarries and stone 
sawing works I found that the stone frames 
had been very considerably improved in their 
output by the addition of a small centrifugal 
pump, which pumped up water and sand 
and distributed this continuously and regu- 
larly to the saws in place of leaving this 
duty to be performed by the water tap and 
shovel. The pump simply kept the sandy 
mixture in constant circulation, an occa- 


Fig. 4 


END VIEW OF COLLAR 
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point of cut off in their descriptive cata- 
logues and the boiler pressure that will just 
drive the engine at its proper speed with 
full open throttle, and that they should omit 
all rating in horse- power. 

They might, however, state that the en 
gine will produce so many brake horse 
power for each 10 pounds of pressure above 
5 pounds or 10 pounds, or such _ boiler 
pressure as is required to drive the unloaded 
engine. 

My experience tells me that men of good 
knowledge, but not specially conversant 
with steam engines, are quite unable to 
arrive at satisfactory conclusions in pur- 
chasing from an ordinary catalogue descrip- 
tion. As a result they will order one size 
larger than what they think will do, and are 
never certain they have a big enough 
engine till they have proved it. And so 


they waste money for want of a direct 
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for the saws in a kind of planer, consisting 
of a carriage traveling to and fro with the 
rough block and three tool bars, these latter, 
strong bars extending across the machine, 
one being horizontal above the work and 
the other two placed vertically on each side 
thereof. In these bars are fixed strong 
chisels about 2 inches wide; and with a gap 
between each and its neighbor about an 
inch wide. They project downwards at an 
angle of about 45 degrees, and are made to 
face both ways so as to cut in each direction 
of the block travel. The stock is removed 
in what are termed by quarrymen, ‘‘ scap- 
plings,” the size of an open hand and 1} to 2 
inches thick, and the scapplings sell for road 
foundations. There is very little waste in 
the business, anyhow, and the reversible 
chisel bearers struck one as rather notable 
in an apparently very rough machine. The 
centrifugal pumps in this case were Ameri- 
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hole in a chain sheave, which constitut, 
part of their improved hoist. 

Most broaches are pushed through the 
work, but some experience of Mr. McGre, 
or’s having shown him that there we 
important advantages in pulling th 
through, it was arranged to do this job 
a Knowles’ key-seating machine, the ess: 
tial features of which are, a .horizontal | 
in which is a slide moved by a heavy ra. 
and pinion, the key-seating tool, or, in t) ‘s 
case, the broach, being pulled through : 
hole, previously prepared for it, by atta 
ing it to the end of this slide. In this « 
the hole is first bored and reamed in 
chucking machine to 34 inches diame: 
and a steel bushing which is located on 
shank of the broach in advance of the . 
ters is made to fit this hole with just suffic!: «t 
clearance to pass through freely. The rest 
of the shank, which is 14 inches diameter, 

is provided with a 

feather for pr: 
ly locating the «it 
Bw ters, and, at ‘he 
\ left, is threaded ‘or 
a nut which ho ds 
cutters and collars 
firmly in place. 3) he 
cutters and collars 
alternate upon ‘le 
bar, the collars sery- 
ing to separate the 
cutters, and give 
room for chips. 
Their most impor 
tant function is, 
however, to keep 
the broach properly 
centered, and for 
this purpose they 
are all made of the 
same diameter and 
to fit the round hole 
in the work made 
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A REMARKABLE JOB OF BROACHING. 


sional shovelful of fresh sand being placed 
in the pit below the frames and finding its 
way gradually to the pump. Fresh water 
was run in to keep up the solution toa 
freely liquid state, and the worn out sand 
levigated off abovea weir board. The regu- 
larity of the supply of grinding material 
added not only to the rate of cut, which was 
about 24 inches per hour in dense carbon- 
iferous rocks, but it added also to the life 
of the saws. The saws are simply strips of 
the commonest iron, about ,*, inch thick, 
and when new 5 inches wide. They have 
no teeth, but the place of teeth is taken by 
the grains of sand washed in by the water. 
They are worked until they are reduced to 
a breadth of about 1} inches and then sold 
to be punched into washers for bolts, whilst 
the waste sand commands a sale for mortar, 
Though so hard and dense the rough blocks 
of stone are trimmed to size and squared up 


can in make, the quarry proprietor explained 
to me, and he was well satisfied with the 
results they were securing for him. 

> 
A Remarkable Job of Broaching. 








Most of our readers are more or less 
familiar with broaching operations, but a 
broach 5 feet 83 inches long, weighing 112} 
pounds, and made up of 58 distinct pieces, 
for broaching holes 3 inches square through 
2% inches of cast-iron is not very common, 
to say the least; in fact, the mere mention 
of such a broach is calculated to give some- 
thing of a shock to atool maker. We have 
seen such a broach at work, however, and 
think some account of it and its working 
may prove interesting. 

The broach was designed by Mr. John A. 
McGregor, of Edwin Harrington Son & Co., 
Philadelphia, and is for making a square 
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before the broach- 
ing begins. At four 
points in thefr cir 








cumference they are cut away to make roou 
for chips, as shown at Fig. 4, which is 
cross section of the broach showing a collai 
in place, while Fig. 5 isthe same, but show 
one of the cutters, which is near the finishin: 
or left hand end of the broach. Even th 
last collars to pass through the hole have 
bearing in it for the reason that it is bore: 
4 inch larger than it is breached, thus leav 
ing on each of the four sides a segment , 
inch high and giving a bearing for th: 
collars about ¢ inch wide. 

All that part of the cutter which project: 
beyond the dotted circle, as shown at Fig 
5, represents the metal cut away by the 
passage of the broach, and an idea of the 
amount removed by ea:h cutter can be ob 
tained from the figures given in Fig. 2, 
which give the diameter of each cutter 
across the corners; (he corners being grount 
to an arc of a circle, as shown at Fig. 5, anc 
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having the corners diagonally opposite each 
other notched as shown. Each cutter has 
its notched corners so located that when in 
place upon the bar one cutter will be 
notched as shown, while the next one will 
be notched only upon the other two corners. 
The object of this notching is to lessen 
the strain of the cut on the same principle 
as is now employed with milling cutters. 

in making this broach pains were taken to 
make the best possible job of it throughout, 
the collars being hardened and ground to 
size upon an arbor, and the cutters the same 
as regards the corners, the sides being 
ground upon a fixture made to be used upon 
the table of a surface grinder and which 
holds them upon an arbor, having a key by 
which they are properly located relatively, 
each to the others. Both cutters and collars 
are also accurately faced by grinding so 
that when tightened upon the bar it is not 
thrown out of truth. 

In operation, the slide of the machine be- 
ing run forward, the shank of the broach is 
passed through a wheel and lorked to the 
slide by keys passing through the slots 
shown. The collars are oiled by a small 
brush dipped in ofl, and the machine is then 
thrown into action, pulling the broach 
through. The wheel is then taken off and 
a quick traversing motion returns the slide. 
Though there is evidence of considerable 
force exerted to pull the broach through, 
the machine seems not tobe unduly strained, 
and during a trial witnessed by the writer 
four wheels were broached in 25 minutes; 
two men being required to handle the 
broach. 

It will be noticed that the last three 
cutters that pass through the work are all 
full size ; which, of course, is to insure the 
maintenance of the standard. It is expected 
that a great many wheels can be broached 
without appreciable dulling of the cutters 
or loss of size, but when this does occur it 
will probably be necessary to provide only 
one new cutter, the others being ground 
sharp and to the proper size to be 
advanced one position on the bar. 

This easy maintenance of exact 
standard size is, we think, one of 
the best features resulting from 
this construction, and though this 
was, of course, an expensive 
broach to make, it is easily seen 
that itis a very efficient and eco- 
nomical tool for the purpose. 
es <a c 

Sixteen-inch Shaper. 

The illustration presented here- 
with is of a 16 inch pillar shaper, 
which employs the usual slotted 
lever for obtaining the quick re- 
turn motion, and means are pro- 
vided for taking up wear between 
the sliding block and slot. The 
upper end of the lever carries a 
roller which works in aslot formed 
in a nut which is fitted to slide 
upon the under surface of the ram 
and can be adjusted to any desired 
position while the machine is in 
motion for adjustment of the ram. 

Che length of stroke is adjusted 
by a screw which holds the crank- 
pin in any position without the 
necessity for locking it, and this 
can also be done while the ma- 
chine is in motion, the graduated 
arc seen at theright of the machine 
having the sameangular movement 
as the slotted lever, and plainly in 
dicating the length of stroke for 
which the machine is set. 

The rack which moves the feed 
pinion on the horizontal screw is 
80 supported that it works the 
Same regardless of the angle at 
Which it stands, and it requires no 
attention or adjustment whatever 
when the cross-rail is moved up 
) down, 

The cross feed screw can be operated 

m either end of the cross-rail, and the 

e‘evating screw is turned by applying the 

crank to the squared shaft at the right of 
cross rail. 


fy 


AMERICAN 


The table is detachable, and, when re- 
moved, leaves a surface to which work or 
special fixtures can be attached. Other 
features of the machine are indicated by the 
engraving. It is made by The Lodge & 
Davis Machine Tool Co., Cincinnati, O. 
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Makeshift Indexing. 





By OBERLIN SMITH. 

The occult science of electricity 
has many mysteries. The not so- 
occult artof commercial electricity 
is also somewhat mysterious. A- 
mong the practical illustrations of 
the above proposition is the pecul- 
iar tendency that makers of dyna- 
mos and motors have for designing 
armature disks with outlandish 
and peculiar numbers of teeth, 
as 67, 89, 111, etc., instead of giv- 
ing the tool makers whom they 
patronize specifications in such 
good, old-fashioned round num- 
bers as would cause no increment 
of stress upon their brain tissue. 
This article seems to have started 
out to deal with the wonders of 
electricity, but the consideration 
of that subject must be ‘‘ another 
story”—as Rudyard Kipling 
would say. 

The text of this sermon was the 
ordering, upon a recent occasion, 
from a shop not a thousand miles 
from my office, of an indexing 
punching machine, one of whose 
component parts was a dia/, made 
after the similitude of an ordinary 
cog wheel, with some extra blank space be- 
tween its notches, whose function was the 
guidance and instruction, as to how far to 
jump, of certain armature disks while being 
punched with 113 slots each, that number of 
teeth, for some mysterious reason being con- 
sidered the only and proper one by the design- 
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ers. Now,a good gear-cutting machine, prop- 
erly alive to all modern requirements, would, 
of course, divide a wheel into this number of 
teeth without question. By the law of the 
total depravity of inanimate things, how- 
ever, as Gail Hamilton would express it, 


| 
Fig. 1 
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the only available machine was found to cut 
112, 114 etc., but not the missing link be- 
tween. The question arose, as it is con- 


stantly arising in any machine shop, what 
is the best makeshift for producing this 
particular piece of work, the like of which 
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will never probably be wanted again? The 
machine was of that familiar type where 
the main indexing spindle has mounted 
upon it a large worm gear which is actu- 
ated by a single threaded worm revolved 
the proper amount, through the medium of 
change gears, by a hand crank which is in- 
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dexed by slipping into a yielding notch 
once in each revolution—the various num- 
bers of revolutions required being governed 
by the instructions stamped upon a per- 
manent table attached to the machine. 

As nearest adapted to this particular case, 
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the instructions read: ‘‘ 112, 28, 60, 1,” the 
first number referring to the required teeth 
to be cut, the second and third to the num- 
ber of teeth of the respective change gears, 
and the last to the number of revolutions of 
the crank. The next line of the table ran : 
“114, 88, 80, 1,” and there were no gears 
at hand which would give the desired num- 
ber between the above sets of figures. Had 
the machine been of one of the older types, 
where a large dial wheel, perforated on the 
pepper-box principle, is made to do the 
dividing directly, the obvious makeshift 
device would have been a temporary dial of 
paper or other substance divided, by pencil- 
marks, into 113 parts, made of as large a 
diameter as possible, and attached for the 
time being to the regular dial. There would 
then, however, even with the utmost care, 
have been the double errors due to incor- 
rect dividing, and to incorrect reading at 
each adjustment. These, moreover, would 
have counted at nearly their face value, so 
to speak—the accuracy, of course, depend- 
ing upon the relative diameters of dial and 
work. 

In the case in question, however, I took 
advantage of a certain differential principle 
which I have never before seen applied to a 
gear cutter in this way, and one by which 
errors of dividing and reading are in the 
present case reduced more than a hundred 
fold. All the special construction that was 
necessary was a roughly turned wooden 
wheel made out of a stray piece of inch 
board 9 inches in diameter, together with 
another little straight strip of board to be 
clamped near its periphery to serve as a 
reading mark; also a strip of cross-ruled 
drawing paper about 1 inch wide, pasted 
around the wheel’s periphery, having its 
graduations numbered in pencil marks—113 
of them. The wooden wheel could, of 
course, have been stepped off with a pair of 
dividers, and graduated with marks scribed 
directly upon it, no great accuracy being re- 
quired. A muchcheaper way, however, was 
to use the cross-ruled drawing 
paper above mentioned, because I 
always have plenty of it at hand, 
in lengths of three feet and below, 
and it is already graduated with 
heavy pink lines 1 inch apart, with 
lighter ones 4inchapart. All that 
was necessary was to take a piece 
containing 113 divisions, which, in 
this case, happened to be } inch 
each, as this made the strip of 
paper 28} inches long—about the 
circumference desired for the 
temporary dial. This strip being 
cut off the paper, the distance re- 
quired was looked for in the cir- 
cumference column of a book of 
tables. The nearest figures found 
were 28.27 inches, pertaining to a 
diameter of 9 inches, which hap- 
pened to be only very slightly in 
excess of the diameter suiting the 
paper. The wheel was then turned 
roughly to 9 inches, and tentative - 
ly reduced in the lathe until the 
strip of paper exactly reached 
aroundit. Had there been a much 
larger number of divisions the 
4 inch graduations would probab- 
ly have come into play, while, had 
the number been considerably 
smaller, 4 inch or 1 inch might 
have proved more convenient. 
There was in the machine, how- 
ever, a considerable margin in the 
possible size of the wheel—either 
up or down. 

In the drawings, Fig. 1 is a 
perspective view of the dial and 
reading plate in question. Fig. 2 
is an end view and Fig. 3 a top 
view of the small change gear ( 
mounted upon worm shaft W, 
intermediate gear (’, large change 
gear G with its attached crank 
(and the makeshift dial /) with its read- 
ing plate #. The latter could, of course, 
be clamped to any convenient part of the 
machine, so that its edge coincided with an 
element of the cylinder represented by the 
dia). 
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The action of this apparatus will to many 
persons be obvious, but may be described as 
follows: The change gears being set for 
normally cutting 114 teeth, it is evident 
that, by the table above quoted, one revolu- 
tion of the crank would give ;}, revolution 
of the work to be cut. Reducing this frac- 
tion and the desired ;}, revolution to a com- 
mon denominator, we have the machine 
normally giving ;3/3,, and the desired 
amount ,4}4,5. Itis therefore necessary at 
each tooth cut to revolve the crank once, 
plus enough more to give ;s},3 of a revolu- 
tion to the work. This increment is evi- 
dently obtained by ;1, of acrank revolution, 
because the ratio between these last two 
quantities is the same as that of the angular 
velocity of the work to that of the crank, 
namely 1: 114. All we had to do, therefore, 
was to revolve the crank the normal one 
time, and one division upon the paper- 
covered dial extra. As a precaution to avoid 
errors on the part of the operator, to whom 
this performance was, of course, new, the 
penciled figures were not written on the 
dial, except one by one, as he used the 
graduations. Thus, every time he moved 
the crank he knew that he must bring it to 
the graduation next beyond his last penciled 
figure, and all he had to remember was to do 
the writing, which writing thus served as a 
check mark upon his work, keeping tally 
thereof, so to speak. 

As intimated above, it is evident that a 
mere approximate accuracy upon this dial 
will give abundantly good results upon the 
work, as, in the case cited, an error of a 
whole sixteenth of a dial division, or 3; inch 
(which is an amount greater than a decent 
workman could fairly be expected to make) 
would revolve the work wrongfully to the 
amount of s5;{;73 Of a revolution. Now, as 
the work in question was about 20 inches 
in diameter the circumferential error in 
inches would have been approximately 63 
times the last-mentioned sum, or about 
tooo Of an inch only. With more care or 
a larger dial, this result would obviously be 
still better. 

The general rule for marking the system 
in question is to make the wooden dials of 
any convenient size to suit the machine and 
graduate them, either upon the side or edge, 
into the same number of divisions as the re- 
quired number of teeth to be cut in the 
work. The crank of the machine is ther to 
be revolved a proper number of whole turns 
to give a result the nearest possible to the 
special one requi.ed, plus or minus a num- 
ber of divisions representing inversely the 
difference between the two numbers—the 
one scheduled and the one required. Ex- 
pressed algebraically, this rule may be 
formulated as below, letting 

7’ = number of teeth machine is set for. 

7" = number of teeth to be cut. 

R = revolutions of crank for one tooth of 

T. 

M = motion of crank for one tooth of 7”. 

D = one division of dial. 

Then, when 7" < 7, we have M R + 


D(T— T’). 
And, when 7" T,M=R—D(T— 
Zz.) 


The somewhat elaborate description above 
given of so trivial an operation as the cut- 
ting of one small gear may seem rather out 
of proportion to its theme. It may be re- 
membered, however, that my object is to 
practically illustrate a principle that may be 
usefully applied in various ‘‘rigged up” ma- 
chine shop operations. Among such are the 
indexing of feed screws in planers, millers, 
and like machines, when used temporarily 
to get accurate measurements by assuming 
for them the functions of a micrometer—as 
in odd rack-cutting, etc. 

me 
No Bias. 





Johnson—I have been chosen as arbitrator 
in the matter of those labor troubles on the 
X., Y. and Z, Road! Thompson—Why, 
you are a stockholder in that road. John- 
son—That’s just it. Everybody wanted a 


disinterested party, and the stockholders 
haven't received a dividend in fifteen years. 
Puck. 
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Chasing. 





By Joun T. Usuer. 





Chasing is the art of finishing bronze 
composition and other soft metal art and 
ornamented work by means of scrapers, 
burnishers, and a variety of other instru- 
ments in the form of punches of different 
shapes and sizes, the metal being cut away 
from, or driven into the body of the work, 
and the design, if any, on the face of the 
punch transferred to the work by the action 
of the punch and hammer. 

Though this art forms no part of the 
machinist’s branch of mechanics, yet a 
knowledge of the chaser’s tools and their 
application can be used to good advantage 
by the machinist in finishing ornate pattern 
and other work, almost to the entire exclu- 
sion of any other method, and also in finish- 
ing other work difficult of access by the 
ordinary methods. 

Fig. 21 represents a number of different 
forms of the chaser’s punch tools. The size 
of the faces of the punches varying from 
qs 'X,''' to #''x#", and the length from 4 to 
5 inches, according to the requirements and 
nature of the work. 

No. 1 represents a loup tool, the face of 
which is egg-shaped, used. for finishing the 
fillets in corners and along the abutting sur- 
faces of the work. 

No. 2. Planisher. For producing a smooth 
surface; generally used for finishing the re- 
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Fig. 21 
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tools. Any and all of the above chasing 
tools are made male or female, as required, to 
produce an embossed or indented matted or 
other appearance. 

When the work to be chased is flat and has 
no recesses on the under or opposite side of 
it, and the form is such that it cannot be 
held in the vise while being chased, the 
work is held on a plate of cast or wrought- 
iron with common solder. The plate may 
be from 4 inch to1inch in thickness, and 
of such size otherwise as to admit of one or 
more pieces of the work to be chased being 
soldered on the top of it. Onthe under side 
of the plate are lugs or projections, by 
which it is held in the vise. The top of the 
plate should first receive a coating of com- 
mon solder, and while the plate is still hot 
enough for the solder to flow, the work is 
(after being straightened on the opposite or 
under side by means of a wooden or raw 
hide mallet) laid on the plate to which it 
will adhere, and then cooled off. After the 
work has been operated on, the plate is 
again heated, and the work taken off. 

In other cases where the foner or under 
side of the work isof such shape that it 
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The work is finished by hammering 
surfaces down with the punches and ha 
mer, in such a manner as to leave them I 
fectly smooth, or to transfer the design 
any) on the punch to the surface of | 
work. Of course, it will be underst 
that the action of the hammer and pun 
on such work as Figs. 22 and 23, wil! 
analogous to that of peening, and there 
has a tendency to warp or change 
shape of the work, but as the work 
alwayS made of bronze, composition 
other soft or malleable metal, it can 
readily straightened and restored to sh 
with a wooden or rawhide mallet. 

dd’, Fig. 25, shows line of intersect 
for Fig. 24. 

ee 

Compressed Air—Electric Tractio 

The Mekarski system of tram tractio: 
means of compressed air has been ado; 
on three lines operated by the Gen 
Omnibus Company of Paris. The lines iy 
question are amongst the most important: «f 
the whole Paris system. The longes 
that from the Louvre to Sevres and \ 








rs sailles, a distance of about 
PRR. eee ol *\_* |r miles. The two other lines 
a 7 Fig. 22 yw those from the Louvre to 









Cloud, and from the Cours 

Vincennes to St. Augustin, 

tances of 6.3 and 5.7 miles, 

spectively. The first two of these 
lines will be worked as one ss 
tem. Trains of three cars, se! 
ing 51 persons each, and drawn 
by a compressed-air locomotive, 
will start from the Louvre every 
quarterof anhour. These trains 
will be broken up at the junction 
of the St. Cloud and Versail!«s 
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cessed surfaces of work, such as shown on 
the under side of the pattern at a a’ (Figs. 
22 and 23). 

No. 8. Side planisher. For finishing the 
flanged, or other edges of recessed, or relief 
work,such as shown at ))')" (Figs. 22and 23). 

No. 4. Half round planisher. For finish- 
ing the inside of grooves, along fillets, etc., 
such as a a’ (Figs. 24 and 25). 

No. 5. Flat planisher. For producing a 
slightly matted surface on work, such as 
shown at ¢ c’ (Fig. 23.) 

No. 6 Half round (convex or male) plan- 
isher. For producing a slightly matted 
surface or grooved and other work. 

No. 7. Plain planisher with edges slight- 
ly rounded off. 

No. 8. Half round cross grooved tracer. 
For making and finishing borders on ornate 
work. 

Nos. 9 and 10. Male and female beading 
tools. For finishing the beads and cup-like 
depressions on ornate work. 

No. 11. Half round (concaved) tracer. For 
finishing half round or round borders and 
similar work, such as / }' (Figs. 24 and 25). 

No. 12. Plain semi-circular tracer. For fin- 
ishing along the flanges or corners of round 
and other curved work, such ase c’ (Figs. 
24 and 25). 

No. 13. Plain tracer. For finishing along 
the corners, and elsewhere of plain work. 

Nos.14 to 18. Matting tools. For producing 
heavier or deeper matted surfaces, one form 
of which is shown at ¢ (Fig. 25) d' d’’. 

Nos. 19 and 20. Other forms of beading 


cannot be soldered on to the above men- 
tioned plate, or held in the vise, it is some- 
times held by means of a leather strap on 
a block of wood cut out to fit the work, or 
ona sand bag. The work being placed on 
the block or bag, and held by the strap, 
applying the pressure (to hold it down) 
with the foot. 

When the form or shape of the work is 
such that it cannot be held while being 
chased or operated on, by any of the above 
methods, as in the case of the pattern, Figs. 
22, 23, 24 and 25, where the inner or under 
sides of the patterns are recessed, the work 
(with the exception of the surface to be 
operated on) is imbeded in a block of com- 
position, made of resin of ordinary grade, 
and plaster of paris, equal parts, to which 
is added (about one ounce to the pound of 
composition) tallow (candles). The whole 
being mixed together by heating in an iron 
pan or kettle. The resin being melted first, 
then the plaster of paris being gradually 
stirred in with the melted resin, after which 
the tallow is added, and the mass poured 
out to form a block of suitable size, and 
allowed to cool. To imbed the work, the 
top surface of the block is again softened 
by heating it with a Bunsen burner or blow 
pipe. The heated surface is then pressed 
or kneaded to such shape as will approxt- 
mately conform to the recesses and shape 
of the work. The work is then pressed 
down, as far as required, into the composi- 
tion which is then squeezed well up to the 
work all around, and allowed to cool. 





lines, one car going -on to SI! 
Cloud, and the other two to &y 
res and Versailles. The locon 
tives to be used will be supported 
on six wheels, all coupled. They 
will weigh 18 tons each, consid 
erable adhesion being required 
to mount the incline of 1 in 2}, 
which occurs on the Sevres lin: 
when towing three cars, each of 
which, in the loaded conditic: 
weighs 8 tons. Twenty-three of 
these locomotives are to be built 
of which six will be kept in 1 
serve. The air pressure to be 
carried in the reservoirs will be 
1,188 pounds per square incl, 
and a suflicient quantity of ai: 
will be carried to enable the | 
comotives to run 12 miles with 
out recharging. 

Electric traction by means of accumula 
tors has been for some time employed by 
the Northern Tramways Company of Paris 
The cars on this line are arranged to seat 5 
persons, and inside this city run at a spe« 
of 74 miles an hour, which outside tl 
barriers is increased to 10 miles an hou 
Inclines of 1 in 25 have to be mounted 
certain parts of the line, and each car ru 
about 80 miles a day. 

The motive power is supplied by a batter 
of 108 cells, having 11 plates each. Thes 
cells are fitted inside 12 cases. They ar 
coupled into four groups of 27 cells eac! 
so that the electro-motive force of ea 
group is about 50 volts, and these grou; 
can at will be arranged either in series | 
parallel, so that a wide range of potenti 
is at the service of the driver. The tw 
motors, moreover, which drive the car axle 
can also be coupled at will in series « 
parallel, and thus at need a large resery 
of power is available for climbing grades 
etc. 

The total weight of the car with accumi 
lators and passengers on board is 12 ton 
which would make the weight of moto! 
and accumulators about 4 tons. Reading 
taken on a complete run showed that th« 
average tractive effort was about 15 
pounds to 17 pounds per ton, but the max! 
mum was 80 pounds per ton. The cost i 
said to work out to .85d. per mile, or almos 
the same as horse- power on the same lines. 
Engineering. 
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On the Cultivation of the Inventive Ca- 
pacity by the Solution of Constructive 
-roblems, 





By LEICESTER ALLEN. 

1 have taken time to examine the solu- 
tions of Problem No. 6, and herewith pre- 
sent two of those which have been sent in. 
I taxe this opportunity to state that I am 
in position to know the secret of the hidden 
movement which was inaccessible to Mr. 
Miller when he examined the German lathe 
at the Chicago Exposition, from the action 
of which this problem was suggested. I 
will say that, so far, none of the solutions 
gent in, although they effect the desired re- 
sult, do this by mechanism quite identical 
wit) that on the German lathe referred to. 
I shall say more on this point hereafter. 

] have to thank Mr. J. T. Slocomb, of 
Providence, R. I., not only for the interest 
added to this series of articles by his excel- 
lent solutions of all the problems that have 
been presented, but also for an excellent 
solution of Problem No. 6, which I here- 
with take pleasure in presenting in Fig. 1. 
As I anticipated, fewer solutions to this 
problem have been sent in than have been 
received for the simpler one of the ratchet 
movement, 

In Fig. 1 B represents the drive from the 
lead screw, A the drive from the back shaft, 
and (’ the splined shaft, inside the bed of 
the lathe. The shaft ( carries the worm 
wheel D, as shown, the latter coupling the 
shaft C to the shaft A, so that when the 
worm does not turn on its own axis the two 
shafts must move at the same rate of speed, 


AMBHRICAN 


conditions of the problem completely it be- 
comes necessary that the shaft (’ be acceler- 
ated or retarded, according as right or left- 
handed spiral teeth have to be backed off, 
or that it may rotate at the same speed as 
the shaft A rotates, in order to back off 
teeth of cutters which are parallel to the 
axes of the cutters. By very simple means 
Mr. Slocomb achieves either of these three 
modes of action: F and G are two spur 
gears fastened together, but free to be 
revolved upon the shaft A by the pinion on 
the inner end of the shaft B. A bevel gear 
{1 is mounted upon one end of the worm 


MACHINIST 


the figure. The spur gear VW engages or is 
engaged by the spur gear G. Now, if 
the gear @ be held stationary, the worm 
/} will be driven quite rapidly when the 
shaft A is put in motion; but, if the gear 
G be also revolved in the same direction at 
a little slower rate, the worm /# will get 
very little motion. Also it will be evident 
that if the gear ( be revolved in the oppo- 
site direction a contrary effect will be pro- 
duced. The motion is reversed by the use 
of the bevel pinions and their clutches so 
that either right or left spirals may be 
backed off; or by leaving both clutches 
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posed to be one revolution of the spiral in 
36 inches in length of the cutter, or in the 
travel of thecarriage. In the solution I have 
assumed the cutter to have 10 teeth, the 
lead screw to have five threads to the inch, 
the cut tobe ,}, inch, so that there will 
be 100 revolutions of the cutter or lathe 
spindle toeach inch of travel of the car- 
riage. If the cutter has 10 teeth, as assumed, 
the cam at the end of the vertical shaft in 
the carriage must make 10 revolutions to 
each revolution of the spindle or cutter to 
be backed off. This, of course, is done by 
the proper change gears at the head and at 
the back of the lathe, giving the back shaft 
the same number of revolutions as is re- 
quired by the vertical cam shaft, which 
motion is transferred through the equal 
spur gears at the foot of the lathe to the 
short shaft y on the inner end of which is a 
bevel gear a, that, acting through the {dle 
gear }, gives motion to the bevel gear c¢ 
keyed to the end of the splined shaft which 
transmits motion to the bevel gears that 
operate the cam, giving to the latter the 
number of revolutions required. The num- 
ber of teeth in the bevel gears «a, ) and 
e is indefinite ; it being only required that 
a and ¢ shall each have the same number. 
“Mr. Miller says, in this case, the cam will 
need to be ‘retarded’ in its movement as 
many revolutions as there are teeth in the 
cutter during 86 inches travel of the car- 
riage. This may be admitted, but I will 
not look at it from that standpoint in this 
case. If it be required that one revolution 
of the spiral shall be made during 36 inches 
travel of the carriage, then ,', of a revolu- 
tion will be made in 1 inch of the travel, or 
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Fig. 7 
and in the same direction. 


The end of the 
shaft A adjacent to the worm wheel is 
enlarged, and on one side has a forked 
head that carries the worm / and its spindle. 
When the worm £ does not revolve on the 
axis of its short spindle the worm wheel D 
does not revolve on its axis, but both these 
parts revolve about the axis of the shaft A. 
It also will be seen that if, while this revo 
lution is taking place, the worm FZ be 
caused to rotate in either direction on its 
axis it will retard or accelerate the rotation 

the shaft C according to the direction 
in which the worm rotates. To fulfill the 














ig. S 
spindle and drives the worm as hereafter 
described. The bevel gear is indicated in 
dotted outline. In dotted outline also are 
represented bevel pinions A’ A” in mesh 
with the bevel wheel //. These bevel 
pinions are to be provided with clutch con- 
nections, not shown in the sketch, by which 
either may be engaged with or disengaged 
from the shaft / which carries the pinions, 
which shaft is driven bya spur gear M, 
shown in dotted outline. It is to be under 


stood that this mechanism is all carried by 
the forked head of the enlarged part of the 
shaft A, above spoken of, but not shown in 





disengaged, cutters having teeth parallel to 
the axis of rotation may be backed off. 
The variation of speed of the shaft # can 
be effected by change wheels as desired. 
Mr. Albert D. Colburn, of New Haven, 
Conn , who has also contributed largely to 
the general interest taken in these problems 
has sent in a solution to Problem No. 6, 
which is illustrated in Figs. 2 and 3. In 
his letter accompanying the sketches Mr. 
Colburn gives the following explanation : 
‘“The requirement is that the proper 
spiral given to the cutter shall be conformed 
to by the backing off tool, in this case sup- 














Fig. 9 
seoo Tevolution in ;}, inch the travel, or 
one revolution of the cutter. Suppose we 
place a barrel covered with paper after the 
manner of the barrel of a steam engine in- 
dicator, 36 inches long, between the centers 
of the lathe, and cause it to revolve with 
the spindle. Also suppose a lead pencil to 
be so placed on the carriage that its point 
can be pressed against the barrel. Suppose 
also a cam to be on the splined shaft run- 
ning through the center of the lathe, or, as 
we already have a cam on the vertical shaft, 
we can use that, against which the butt end 
of the lead pencil may be placed. Suppose 
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now that we make a point with the lead 
pencil on the paper, and then turn the spin- 
dle one revolution; the cam then makes 
another point at a distance ,}, inch length- 
wise of the spindle from the first point, as 
the carriage has moved ;}, inch while the 
spindle has made one revolution; but the 
cam makes 10 revolutions to 1 of the spindle 
so the pencil has made 10 points around the 
barrel. The first point and the last point so 
made are ;}, inch apart lengthwise of the 
cutter; they should also be y 45, of a revolu- 
tion apart, either retarded or advanced ac- 
cording as a right or left hand spiral is to 
be operated upon. Mr. Miller says ‘re- 
tarded,’ and we will call it so. Therefore, 
in 3,600 revolutions of the spindle the pencil 
or the tool will have lost one revolution of 
the barrel, making but 3,599 circuits of 
points on the barrel during the 36 inches 
travel of the carriage. To do this it will 
require that the splined shaft shall be re- 
tarded one revolution out of the number 
which the change gears at the head of the 
lathe would otherwise give it for every 
3,600 revolutions of thespindle. Inspecting 
the drawing and figuring the feed-screw 
change gears at the head of the lathe, we 
find that while the spindle makes 3,600 rev- 
olutions, the screw makes 180 revolutions. 
Figuring the change gears at the foot of the 
lathe we find that the worm shaft m makes 
30 revolutions. The worm gear having 60 
teeth makes but 4 of a revolution. This 
worm gear is attached to a hub d which has 
an arm carrying the shaft d’ upon which the 
idler gear ) is keyed. The hub d is free to 
revolve on the outside of the bearing / of 
the shaft g when actuated to do so, and if 
the bevel gear a is stationary, and the hub 
dand gear / are revolved $ a revolution the 
gear c will make one revolution. But it 
makes no difference whether the vears a, / 
and ¢ are revolving or stationary, a half- 
revolution of the hub d will cause the 
splined shaft to lose or gain one revolution in 
the time it takes forthe hub d to make its half 
revolution, regardless of how many revolu- 
tions the splined shaft may be making in 
the same time. It will therefore be seen 
that by the proper change gears at the foot 
of the lead screw almost any spiral can be 
given to the cutter; also that by the proper 
change gears at the head end of the back 
shaft any number of teeth may be cut or 
backed off. The revolving of the hub d 
could be accomplished by spur gears to re- 
place the 20 and 40 tooth bevels, and the 
worm and gear; but this would require 
more gears and shafts and take up more 
room. Also the worm and gear make a 
good stop for the hub d when the change 
gears at the foot of the lead screw are dis- 
connected while backing off radial or 
straight-faced cutters.” 

A comparison of this solution with that 
given by Mr. Slocomb will show that there 
exists no substantial , difference in principle 
between them. I have, however, thought 
it best to give Mr. Colburn’s solution be- 
cause the line of reasoning pursued by this 
gentleman will be very useful and instruc- 
tive to many young men who are interested 
in these solutions. 

I am in receipt of letters from several cor- 
respondents calling my attention to an error 
in the solution to Problem No. 7, con- 
tributed by Mr. Herman Oberg, printed in 
the issue of July 26th and illustrated in Figs. 
9 and 10 of my article published in that 
issue. As these communications are sub- 
stantially of the same tenor I will content 
myself by printing only one of them—the 
first one received—from Mr. Walter Grib- 
ben, of Brooklyn, N. Y. Mr. Gribben 
writes : 

‘* Tf I have correctly interpreted the con- 
struction of Mr. Oberg’s device (Figs. 9 and 
10, issue of July 26th), Ido not think it would 
operate according to the conditions of the 
problem. His segmental gear // and the 
gear L that is keyed to the shaft must both 
be of the same radius in order that both may 
mesh with the wide pinion D. This being 
the case, it looks to me as though the rock 
lever H/ would always remain at rest, just 
as though it were fastened to the gear L. 
The device would operate, however, if D 
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were made narrow and of half the number 
of teeth of 1, as per sketch herewith (Fig. 
4), D having another gear D’ fastened to it, 
and of the same radius as the segmental 
gear H/. Or, if preferred, Z and D might 
be equal gears, and // half the radiusof D’. 
Either way would accomplish the same re- 
sult.” 

I confess to having overlooked the defect 
in Mr. Oberg’s solution, thus pointed out, 
and am obliged to Mr. Gribben and others 
for calling my attention to it. 

Figs. 5,6 and 7 illustrate a solution of 
Problem No.7, contributed by Mr. Colburn, 
in addition to his solution of Problem 6 
given above. 

In Fig. 5, B is a casting with two arms, 
whose central hub is fastened to the shaft 
or fixed spindle (. To the outer ends of the 
arms are journaled the levers c and d by 
pins on which they swing or rock. The in- 
ner ends of c and d are held together by a 
bolt with a spring or bit of rubber e under 
the nut, which allows them to move freely 
up and down without any lost motion. At 
the right hand end of d and # a pin passes 
through, connecting d and B, and also 
holding the pawl 2. When the long end of 
lever Bis pressed down the pawl 2 engages 
the ratchet wheel, causing it to revolve. 
When the same end of lever B is raised, 
the other end goes down, depressing the 
outer end of lever d and elevating the inner 
ends of the levers ¢ and d. At the same 
time the outer end of the lever ¢ is moved 
downward, causing pawl 1 to engage the 
ratchet wheel, revolving the latter in the 
same direction as before. 

With reference to this solution Mr. Col- 
burn adds the following: ‘‘It will be 
noticed that the lever ¢ rests on the top of 
the lever d@ at the inner end, and that the 
bolt passing through them both has nothing 
to do but to return the pawl] 1 to its starting 
place. I would much prefer to modify the 
arrangement and dispense with the lever 5, 
adding a long end to the lever c as shown at 
a in Fig. 7, wherein the operation of the 
two levers and the two pawls will, I think, 
be readily understood by a glance at the 
drawing.” 

A very neat solution of Problem No. 7 is 
given in Fig. 8. It is the contribution of 
Mr. R. B. Cochrane, of Valparaiso, Ind. A 
collar a is fastened to the shaft, having two 
lugs, which give a bearing to the segmental 
gears ) and 4’, which are connected by links 
to the rock leverand the armc. The action 
of this movement is so obvious that it needs 
no further exposition. The device is me- 
chanical in every way, and fulfills all the 
conditions of the problem as given out. 

In Fig. 9 is shown another solution of 
Problem No. 7, which is the contribution of 
Mr. D. B. Getty, of Cedar Rapids, Iowa. 
To the shaft or stationary spindle A is 
securely fastened the toothed gear . This 
gear is near enough to the end of the 
spindle to permit the lever B to pass be- 
tween It and the disk wheel, the gear 
coming flush with the end of the spindle. 
Through the long arm of the lever passes a 
stud which revolves freely, carrying the 
pinion /) on one end, and the segmental 
gear on the other, both being fastened to 
the stud, and turning with it. Now, if the 
long arm of the lever Bis moved upward, 
the pinion D will be actuated by the whel 
Eto move the arc F' in the direction of the 
arrow, which, in turn, moves the segment 
G in such a way as to cause the arm //, 
provided with the pawl J, to revolve the 
ratchet wheel C in the direction required. 
The pivot of the pawl / is, of course, not 
fastened rigidly to the part //, but is carried 
by a movable slide and spring mechanism, 
so as to accommodate itself to the arc of the 
circumference of (, the arm // having such 
a radius between the center of the stud and 
the operating point of the pawl as to turn 
the disk through the same arc as that 
through which the pawl / will turn it, 


-although the latter acts on a radius equal to 


that of the pitch line of the ratchet. Mr. 


Getty has not figured out the proper length 
of the radius of the arm // to accomplish 
the desired result, and by this omission the 
solution has been left incomplete. 


I think 





co 


the arrangement can be made to operate as 
desired by a proper proportioning and ad- 
justment of parts, and I regret that Mr. 
Getty did not thus carry out this scheme to 
a logical conclusion. 

———_- > —____—__- 


LETTERS FROM PRACTICAL MEN. 





Peening and Straightening by Heat, 
Editor American Machinist : 

The remarks of Mr. J. T. Usher, in your 
issue of August 16th, have called up some 
past experience in straightening or chang- 
ing the shape of metal by peening. First, 
a word about hammers. In the AMERICAN 
Macurnist of May 31st some very neat de- 
signs of flat-peened hammers appeared. 
They attracted my attention because this 
kind of a hammer is now so seldom seen; 
the round peen seems to be all the go, and 
yet for peening purposes they are of little 
use unless it is for knocking down the ends 
of rivets. 

As for straight and cross peen hammers 
the latter is undoubtedly the most useful of 
the two, though for appearance sake the un- 
wary machinist would be most likely to 
choose the straight peen. The reason I 
speak of this is because of the difficulty in 
directing a blow accurately with the peen 
standing lengthwise of the handle. All ma- 
chinists will have observed that lateral vi- 
brations of the hammer are harder to con- 




















Fig. 4 
PEENING AND STRAIGHTENING BY HRAT. 


trol than those in line with the arm or ham- 
mer handle. 

Another quality found in a flat peened 
hammer, over the round peen, is that in 
straightening a plate, for example, the 
round peen expands the metal in every way 
alike, a thing not at all desirable some- 
times. 

Let Fig. 1 represent a square plate, the 
two corners at a a are sprung upward. 
This may be readily straightened by afew 
strokes of a hammer of the proper form. It 
is clear that in this case the stretching of 
the metal should be but in one direction, 
that of the arrow, but this could not be 
done with a round peen. Of course, the 
strokes must be applied so as to make im- 
pressions transverse to the arrow as indi- 
cated by the marksatv. If the peen of the 
hammer be slightly rounded, as shown at c, 
Fig. 2, the work will be much smoother 
than when the corners at dd are allowed to 
leave their impression. 

Whatever may be said about peening not 
being a good practice, it is often very con- 
venient to resort to it, and I think the 
changed shape given in this way is much 
more enduring than is sometimes sup- 
posed. I have seen some severe tests made 
of this on portable steam engines, the pulleys 
on which had unusually heavy rims; they 
were 42 inches in diameter and had six arms 
oval in cross-section. By improper clamp- 
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ing of these pulleysin the lathe the arms 
would be so sprung that when finished and 
keyed on theengine shafts the rim wouid 
sometimes run out or vibrate sidewise, an 
eighth of an inch or more. I found a few 
strokes with a peening hammer would cor 
rect this perfectly. This was done by 
chalking the rim when in motion, say, at 
Fig. 3. Then with a sledge held against the 
arms near the hub the peening was done 
the opposite side and so distributed as 
bring the strain as equally as possible o: 
say, the three arms 0, 0,0. By a few tria's 
these wheels could be made to run tru 
These engines were speeded to 150 and 175 
revolutions per minute, and being mount: 
on wheels were often quite unsteady, « 
pecially when the fly wheels were not p 
fectly balanced. All this, together with ‘ 
unequal strains produced by the engii 
might be supposed to interfere with the 
permanence of the peening and gradually «| 
low the pulley to resume its wabbling c 
dition; but in no instance did this ever occu 
so far as I know. A shaft peened in tlis 
way will, of course, spring back after being 
turned and must be re peened. When cast- 
iron shafts were often used this was thie 
only course, unless heating was resorted 
When this was done a plan was employed 
which may be new to some of your read 
ers. It was as follows: The shaft, bed 
plate, or whatever it might be, was placed 
on the ground, with a support under each 
end so as to hold it a foot from the ground, 
and with the rounding side up. At the 
point where the crook was greatest another 
support was placed so as not to touch the 
casting, butin exact line with the two outer 
supports. 

Fig. 4 will illustrate the arrangement 
At the point where the bending was to take 
place a brisk fire of wood, or coal, was 
kindled and kept burning until the article 
became sufficiently heated to yield by its 
own weight and drop to the center support. 
There was nothing further to be done ex- 
cept to let the casting cool gradually. If, 
however, the heat was not sufficient to 
cause a permanent change in the structure 
of the metal, it would, when cool, assume 
its original shape. 

At another time I may undertake to show 
how I straightened some steel plates. They 
were one inch thick and eight feet in diam 
eter. Ina plate-mill or shipyard this might 
have been easy enough, but it was certainly 
a job not suited to a small machine shop. 

** Quirk.” 
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Thawing Frozen Hydrants—Bursted 
Water Mains—Taking Risks. 
Editor American Machinist : 

Regarding some of the problems stated by 
Troy,” in the AMERICAN Macuinist of 
August 23d, and in your editorial of the 
same date, permit me to suggest possible 
solutions. But first, I do not wish to go 
on record as advocating either the electric 
ally driven or the compressed air fire engin: 
‘Abolish the fire engine entirely,” is my 
claim, and let a high pressure water service 
take its place, as stated in the issue of 
August 2d. 

“Troy” says: ‘‘A fire engine which 
could not quickly supply steam to thaw out 
frozen hydrants would lack one of its most 
important features.” In the next paragraph 
but one he says: ‘'In fire service no risks 


must be taken that can be avoided.” There 
is an answer to the first quotation. Why 
let the hydrants freeze up? There is no 


need of it. A hydrant never freezes if 
properly located, erected and taken care of 
Who ever heard of a hydrant supply pipe 
freezing when buried 4 feet deep in the 
latitude of New York, 6 feet deep at Boston, 
or 8 feet deep at Portland? Yet hydrants 
do freeze in each city mentioned! Why? 
Because they were not properly located 
Somebody ‘‘took a risk” and furnished de 
fective fire apparatus to the city or town. 
As ‘‘ Troy” says, hydrants do freeze, and 
must be thawed out; but is it necessary t» 
have a steam boiler at hand and do the 
business with steam? I guess not. Just 
keep a 5-gallon can of naphtha on the hos 
wagon or truck. Then, when a froze! 
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hydrant is met with, douse on a pint or so 
of the ‘‘ liquid gunpowder ” and touch it off. 
No need of shavings to light that stuff with, 
and it will go to the botton of a hydrant pit 
and take a hot blue flame with it. 

In testing steam boilers, new ones espe- 
clally, by hydrostatic pressure in very cold 
weather, before the boilers have been set, 
the water is nearly to the freezing point, 
the boiler quite so, and the little ‘“‘ weep 
holes” and small leaks quickly fill with 
water and freeze, becoming so water tight 
that they cannot be discovered even when 
the boiler is under all the pressure allowed 
for testing. In such cases, a dash of naph- 
tha ignited on the outside of the boiler 
quickly thaws out the shell. 

In regard to bursted water mains, the 
treatment is the same asfor frozen hydrants, 
yiz., don’t put in pipe that can burst. In 
hydraulic mining they have little trouble in 
piping water in large mains under 500, 600, 
or even 1,000 pounds pressure per square 
inch. Butif somebody will take risks and 
put in doubtful piping, then cut-off valves 
must be furnished liberally enough to enable 
any ruptured main to be promptly cut out. 

JAMES F. Hoparr. 


Can We Run 100 Miles Per Hour? 
Editor American Machinist : 

While in conversation with a practical 
railroad man the above question came up 
for discussion and the subject was argued 
pro and con; I think it was in Scribner's 
Magazine an article appeared some months 
ago showing the impossibility of 100 miles 
per hour ever being accomplished. Now, 
this is an age of record breaking; almost 
every day we notice accounts of steamships, 
yachts, bicycles, railroad trains, and even 
homing pigeons, breaking the records of 
former achievements. The railroad man 
above mentioned handed me a list of figures 
of the size of a locomotive that he thinks 
will make the 100 miles, or, in other words, 
will have the power, providing the road-bed 
will stand the strain. They are as follows: 

Boiler, 60 inches diameter, short smoke 
box. 

Tubes, 448 — 14 inches diameter, 18 feet 
long. 

Steam pressure, 200 pounds. 

Cylinders, 21 inches by 22 inches. 

Diameter of drivers, 84 inches. 

Grate surface, 84 feet, 10x8}, which he 
figures out as follows: 

Heating surface in tubes, 2,287 feet. 

Heating surface in fire-box, 205 feet. 

Total heating surface, 2,492 square feet. 

(I give the figures as handed to me.) 

Revolutions per mile, 240. 

This engine would have 5} feet heating 
surface to1 square inch of cylinder; the 
ordinary Reading engines have but 3 feet to 
1 inch of cylinder, or 1,132 feet more heat- 
ing surface than the Reading engines. This 
engine ought to have about a seven (7)-inch 
nozzle. 

Of course, there are many things that 
must be taken into account on both engine, 
train and road to keep up a speed like this. 
Some say the steam cannot travel fast 
enough to move the pistons without losing 
much of its power, the 8 foot or 9-foot wheel 
will remedy this. 

I remember when a boy working on a 
locomotive that had 10 foot 6 inch drivers, 
and that nearly 50 years ago I rode on that 
same engine 84 miles per hour. It was 
built at the Railway Foundry at Leeds, 
Eog., designed by Mr. James Fenton. It 
had inside cylinders and only two pair of 
drivers, no truck wheels, and on that ac- 
count was afterwards condemned by the 
Government Inspector of Railroads. The 
wheels were wrought-iron. The large fire- 
box (Wooten) with the combustion chamber 
left out, and the tubes run the full length of 
barrel, increasing the heating surface. The 
large nozzle is very necessary to take off all 
back pressure. I believe in large nozzles, 
they tell very favorably on the coal bill. I 
remember 10 years ago a new Wooten en- 
gine came to the road which I had then 
charge of; cylinder 18 inches by 24 inches, 
6l-inch wheel, the nozzle was 4} inches 
with plug in center to vary the exhaust. 
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After running the engines afew days we 
found it necessary to tle open both fire 
doors to keep the steam down, so we com- 
menced opening the nozzles, took out the 
plug, and bored out and bored out until 
there was no more to bore, and when I left 
the road there was a six and five eighths (63) 
inch nozzle in that engine. Mr. Angus 
Sinclair said it was the largest nozzle in 
the United States. 

I remember an engine built in 1853 on the 
same road; we were trying to reduce the coal 
bill, and my theory was if I could reduce 
the back pressure in cylinders, the engine 
would run more free, but opening the nozzle 
reduced the draft, so to remedy this, as I 
could not make the fire-box larger, I made 
the smoke stack 2 inches less in diameter, 
and this had the desired effect. It steamed 
so well after this change that I took out the 
nozzles altogether and found that the ex- 
haust passages were too small, as she still 
made more steam than we needed. In those 
old times our extension front was on top in 
the shape of a bell stack, which we emptied 
with a stick of wood and a piece of rubber 
hose on it, and when the extension front 
excitement came up I did not fall in love 
with the theory; I thought the improve- 
ment was on the wrong end of the engine, 
for I believed the sparks should stay in the 
fire-box and be burned, and if the fire-box 
could be enlarged, draft reduced, the fuel 
would be more thoroughly consumed and 
money saved ; so we hailed the Wooten fire- 
box as a step in the right direction. Higher 
pressure is another advantage. Some per- 
sons thought me a crank ten years ago when 
I said boilers would be built to carry 200 
pounds pressure. I guess we will get there. 

It will be necessary to enlarge engine 
truck and tender wheels, journals also. 
Every advantage must be taken to avoid 
the pressure of the atmosphere on exposed 
parts of engine and train. I expect to see 
the headlight glass cone shaped and smoke 
box front also; cab front doors open at an 
angle instead of square with the side of the 
cab ; baggage car ends pointed, and other 
small matters attended to. We will get the 
100 miles per hour and wonder why we 
were so slow before. 

Hanover, Pa. JNO. J BINnGiEy. 
Scarecrows of the Would-be Mechanic, 
Editor American Machinist : 

I believe it takes something of a hero 
these days to be a mechanic—that is a good, 
honest, contented, self-respecting mechanic. 
It at least requires a more or less lively ex- 
ercise of some of the heroic virtues in the 
beginning. 

Boys of the present starting out to learn 
the machinist trade, outside of a technical 
school at least, are liable, in most cases, te 
have a pretty hard ‘‘row to hoe,” and a 
good many of them drop their hoes before 
going very far, and the remainder of their 
rows grow up with weeds, and they them- 
selves wander about in life from one thing to 
another, doing a little of everything and 
nothing well—the scarecrows of Grease, 
Discouragement, Society, Fashion, etc., hav- 
ing frightened them off the only field in 
which by nature they were fitted to suc- 
ceed. These scarecrows, of course, seldom 
all loom up before the vision of a single 
boy. One boy may revel in grease, and not 
care particularly what his ‘‘dude” friends say 
of his clothes, but may be easily disheart- 
ened, and, perhaps, a little lazy, and so dis- 
couragement gets hold of him. Another 
may have a good share of pluck and perse- 
verance, but be mortally sensitive in the 
matter of dress and social standing, so that 
giving up his trade and going at something 
else seems small in comparison with the 
lowered regard, real or imaginary, of his 
companions and of society at large. In 
either case the boy may have some mechan- 
ical ability, but the pressure of outside 
forces proves too great. 

I have no doubt but that nearly every 
machinist has at some period of his life 
been beset by the scarecrow of discourage- 
ment, and while it appears, I presume, to 
everybody in general, it seems to take pecul- 
jar delight in frightening the machinist. 
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It is about the first one to appear to the 
young machinist after having vanquished 
Grease, and having once fully decided to 
learn the trade. It comes when after hav- 
ing worked a while he sees that nobody 
seems to take any interest in him. The 
foreman or boss never tells him how to do 
anything, and yet expects him always todo 
things right. The other boys in the shop 
tease and torment him, perhaps, especially 
if he be religiously inclined, and is manly 
enough to cherish and obey the teachings of 
a good mother on moral lines. And if, per- 
chance, the filth and foulness, which go to 
make up the datly conversation of so many 
workmen, fill his soul with loathing and his 
face with shame, and their sneers at his in- 
nocence and ‘‘greenness” sometimes cause 
him to choke and feel like crying and 
fighting at the same time—then, indeed, is 
his lot a hard one, and his enemy, the scare- 
crow, alded by those who should be his 
friends. 

In this respect, I think, that foremen and 
the older shop hands are in some degree 
responsible for the failures of young me- 
chanics. Not only failure as regards a 
mechanical pursuit but failure in any occu- 
pation which against his will and inclinations 
the boy is forced to take up. I call to mind 
now the case of a young doctor who, a 
year or so ago, used to haunt the shop 
where I worked like a troubled spirit. He 
may not have been hindered from following 
a mechanical pursuit by any of these things 
of which I write; I never got acquainted 
with his early life and therefore do not 
know, but one thing I do know, he has had 
but poor success at doctoring, and whether 
or not these things are to blame for his fail- 
ure his case is a good illustration of what I 
wish to bring out. He used to talk—ask 
questions mostly—by the hour about tem- 
pering, forging the different kinds of tool 
steel, the way to grind and seta lathe tool, 
the relative wear and usefulness of different 
metals, etc., seeming to take a most keen 
delight in acquiring knowledge of this sort. 
He even went so far as to arrange a shop in 
the basement of the house where he roomed 
in which he would toil away sometimes far 
into the night. I cannot but think that 
some of these scarecrows must have got 
after him in his youth—he is now a man of 
30—in the shape of some of his relatives, 
perhaps, and scared him from the one pur- 
suit in life for which nature has so obvious- 
ly fitted him. 

However, there are other scarecrows be- 
sides that of Discouragement, and chief 
among these is the one knownas Public 
Opinion, Custom, Fashion, Social Influence, 
anything you like, any one of these or all 
of these put together. It is that undefina- 
ble something in soctety which tends to 
make people look down upon or regard as 
inferior those of their fellow-beings who, 
through choice or otherwise, earn their liv- 
ing by grimy manual labor, and not by sell- 
ing ribbon, or keeping books, or running a 
typewriter. And what is, if possible, worse, 
it also tends to create a feeling of shame and 
false pride in the laborer by which he is 
made to imagine his situation a great deal 
more humiliating than it really is. The 
very civilization which has been largely 
brought about by the great mechanical im- 
provements of the last 50 years has taught 
the workman in these later days to be 
ashamed of a mechanical pursuit. This 
seems passing strange, yet in many in- 
stances it is true. 

For the solution of part of this perverted 
Public Opinion I think we have the factor 
Prejudice. In Shakespeare’s time an arti- 
san or mechanic was regarded as the lowest 
type almost of ignorance and boorishness, 
and I guess in many cases they were justly 
regarded so, but times have changed since 
then, and anybody now who does not know 
that it takes just as many brains to bea 
good mechanic or engineer as it does to be 
a good doctor or lawyer is very much preju- 
diced, indeed, if not something worse. Yet it 
seems that some people are still swayed by 
these old prejudices of two or three hundred 
years ago, and do not realize that the major 
part of all the luxuries and conveniences 
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they enjoy are the gifts, through the ad- 
vent of steam, labor-saving machinery, 
etc., of these same greasy and boorish me- 
chanics. 

If this were the only side to this scare- 
crow—that is, if its influence could only be 
brought to bear on the young mechanic 
from the standpoint of the outside world 
looking down on him—{ft would not be so 
bad, dut it finds an echo of consent in his own 
heart, which makes it of all scarecrows the 
mightiest of the mighty. 

It may be that I exaggerate the situation 
or that I take the whole thing too seriously; 
yet I believe there are those who, with me, 
will think it deplorable that a young man in 
the evening of the nineteenth century 
should be ashame? of an occupation like 
that of machinist, in which there is such 
ample room for the exercise of brains as 
well as muscle, simply because it requires 
him to wear overalls and get his hands 
black. AntiI-KNow ALL. 
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Marine Water Trap. 





We present with this a sectional view of 
a water trap designed especially for use 
in steamships, being a modification, for 
marine purposes, of a trap formerly made 
by the same inventor, Mr. John McKellar, 
of San Francisco. In the present form of 
trap all the workiig parts are attached to 
the cover, so that they are very readily 
gotten at for inspection or repairs; steam 
can be blown through all of its parts, and it 
is covered with non-conducting material 
and lagging to prevent radiation of heat. 

In operation, the normal position of the 
parts previous to a discharge is as shown in 
the engraving. Water enters the left-hand 
pipe as indicated by the arrow, and passing 
through the perforations seen in the bottom 
of the left-hand chamber of the cover, fills 
the space outside the floating vessel /, and 
holds it up, thus keeping the valve up to 
its seat, as indicated. But when the vessel 
F is also nearly filled with water it sinks 
and opens the valve; the contained water 
being then forced out through the bottom 
of the sleeve which surrounds the valve 
stem and up through the valve to the 
atmosphere, or any receptacle containing 
pressure less than that of the steam. The 
trap is manufactured by W. T. Garratt & 
Co., San Francisco, Cal. 

——- epee - — 


A Cincinnati man makes the following 
statement to a reporter for Zhe Enquirer: 
‘*T was invited to select a tree, which I did, 
and it was cut down for me in the morning. 
I watched it during the day undergoing the 
various processes of paper-making, and at 
6 o'clock that evening the tree was paper. 
At midnight a portion of it was sufficiently 
dry to be taken to a printing office, and a 
few of the copies of the next morning’s 
paper were printed on this product. From 
a tree to a printed newspaper in twenty-four 
hours is probably the best time on record.” 


— _-->- i § 


Binaway—And young Blower, the fellow 
who was always boasting that he would yet 
do something to arouse the country. What- 
ever became of him? 

Stadehome—Manufacturing alarm clocks 
the last we heard.— Buffalo Courier, 
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Tariff Settlement and Business. 








After months of delay, for which there 
has never been any good excuse, Congress 
has finally passed a tariff bill, and it has 
been in force long enough to enable some 
opinion to be formed as to its probable 
practical working. Evidence multiplies to 
show that the business of the country is 
rapidly adjusting itself tothe new condi- 
tions imposed by the bill, and a steady im- 
provement in business both commercial and 
manufacturing is confidently expected by 
those whose acquaintance with commercial 


affairs and freedom from extreme and un- 


reasonable partisanship makes them best 
able to judge. The bill, as finally passed, 
probably does not entirely, and in every 
particular suit a single citizen of the country 
in any party; it is a compromise, as in 
fact most, if not all, general tariff bills are 
and must be, but in this case the especially 
regrettable feature of the compromise is 
that impudent, rascality and perfidy had to 
be dealt with and allowed for in the final 
result. 

Now that the feeling of intense exaspera- 
tion at the unreasonable delay has in a 
measure passed away, and people have a 
chance to consider the bill itself, it is seen 
that the reduction of import duties amounts 
to about 25 per cent., and that with few 
exceptions the duty remaining added to 
the cost of production abroad is more than 
the prices at which domestic goods have 
been selling here for some time—prices fixed 
by home competition. 

So far as machinery is concerned the old 
rate of duty (85 per cent) is retained, 
except on such as is used for farming opera- 
tions ; and, as agricultural machinery has 
for some time been a regular and increasing 
article of export from this country, and the 
prices at which it has been sold here by our 
own producers have been fixed by very 
keen competition, a competition which none 
but the most efficient establishments have 
been able tostand, this feature of the bill 
will, in practice, cut little or no figure, 
either in its effect upon such manufactures 
or in prices paid by farmers for farm 
machinery. 

Whether or not this bill as it stands is in 
the right direction, is a question which 
time and experience only can answer. It 
is the law of the land and no possible good 
can come from mere railing at it, or calling 
names. It is the duty of every good 
American citizen—a duty which he owes to 
his country and to himself, to go to work, 
attend strictly to business, study, without 
allowing prejudice to prevail, the tariff 
question, and be prepared to vote upon it 
in future in accordance with his honest con- 
victions. And when the people have so 
voted, it is the duty of every citizen to 
accept. the result, as philosophically as 
may be. 

As we intimated above, it seems to be the 
general impression, backed up by substantial 
evidence, that there is going to be a revival 
of business, and if there is, then machinery 
interests will get the benefit of it. 

= ae a. 
The Strike of the Garment Workers 
in New York. 

The AMERICAN MAcuHINIsT has, on general 
principles, opposed itself to strikes, not with 
reference to the immediate rights of the 
contending parties, but because strikes, as 
we believe, afford no definite settlement of 
the question, or questions, at issue, any 
more than two prize fighters settle their 
moral standing by anencounter. But there 
is no general rule without its exceptions. 
The recent strike of the garment workers 
in New York is, we believe, an exception. 
There are no general economic conditions 
that govern the case. The price these 
workers receive plays no noticeable part in 
the cost of garments to the public. The 
whole matter is comprehended in the efforts 
of middlemen to grind down working men 
and working women below the possibilities 
of a decent existence. Every investigation 
that has been made has shown this to be 
true. It is private gain against decent liv- 
ing, neither more nor less. 
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There is an interesting question in con 
nection with this strike. That question is 
whether or not the people will sustain the 
strikers. It is said that when workmen are 
in the right popular feeling is always ready 
to sustain them. This now remains to be 
proven. We do not think that there is a 
single individual in New York who does 
not believe these strikers have justice on 
their side. 

The men who have been doing this abom- 
inable sweating business are not, for the 
most part, citizens of this country, but this 
makes no difference; they are subject to the 
laws of this country, and the laws are not 
enforced in their case. 

These strikers are entitled to the sym- 
pathy of the public. Every one knows 
that they deserve thissympathy. Will they 
get it? Right is right, upon whichever 
side it may be. 

There is no question of higher prices to 
the general public. The only question is 
one of oppression. The price paid the gar- 
ment workers would astonish those who 
wear their work by its insignificance. It 
means nothing to the public. To these 
workers it means the difference between 
working 18 hours a day and lying down 
for three or four hours sleep right amidst 
the dust of their daily work, consumption 
always staring them in the face; the differ- 
ence between that and an hour or two out- 
side their work. There is menace in their 
way of living, not only to themselves, but 
to every one who wears the garments they 
make. 

These garment makers in their strike, it 
may be, are simply taking a stand between 
two kinds of suicide, slow and quick. We 
commend them for taking a stand for the 
possibility of the quick, rather than the 
certainty of the slow. 





Since the above was written there has 
been a settlement of the strike; the garment 
workers, as our information goes, securing 
everything they asked for. As a result of 
this it appears that the daily hours of labor 
have been reduced from eighteen toten. In 
this strike—if it can be called a strike—the 
men are reported as saying that they could 
no longer stand the conditions under which 
they worked and were compelled to live, 
and they simply refused to work longer; for 
which they are to be commended. As in 
evidence anent what we have intimated as 
to the small part in the cost of a garment 
which the price paid for making it cuts, it 
came out that the making of ecyhteen coats 
was evacted for a day's work. It would be 
superfluous to say more on this part of the 
subject. 

It should be mentioned to the credit of 
a few of the great wholesale dealers in 
clothing, that they, ashamed of the starva- 
tion wages paid by the middlemen, took a 
hand in settling the trouble by threatening 
to open manufactories, individually or in 
concert. We do not know that this is true; 
we hope it is. 

——_ ee —_—_—_ 
What Will be the Outcome ? 


Ilere is something about which com- 
ment seems almost unnecessary. It sug- 
gests anew the inquiry, ‘‘Whither are we 
drifting?” A railroad company has a right 
to demand eflicient service from its em- 
ployes, but when it enters into politics in 
the way indicated it is time for every one to 
enter the lists in opposition. It is well- 
known that railroads elect men to office to 
favor their ends, and that they buy those 
they do not elect. Now they ask a little 
more than the world. They want to take in 
their charge the manhood of the men who 
work for them. The foregoing comment 
seems unnecessary. It is unnecessary in the 
instance of men who consider themselves 
free. There is room for the expression of 
any amount of indignation, but it is better 
to let men read and think for themselves, 
We clip as below, from a press dispatch, a 
notice posted by the Union Pacific Railroad. 
We are quite willing to let it go without 
further comment: 





‘On account of the personal strife engen- 
dered by partisanship, it has been decided to 
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ask all employes of the Union Pacific Com 
pany to refrain from active participation | 
politics. Should any employe desire to ; 
cept the nomination for any office, he wi! 
be requested to resign from the service 
the company.” 
—-— «+e 

Just how far custom will go in establis 
ing what comes to be really considered a 
right is very well instanced by down tox 
merchants of New York in their vig 
ous how] against the police, who, under 
structions, are attempting to keep the si: 
walks clear to the extent of obliging th 
merchants to load their trucks immediat 
from their stores, and unload their go 
into their stores, instead of in either case 
piling them on the sidewalks for hou 
which they have been in the habit of do! 
from time immemorial ; been in the habi 
doing until they have concluded that ti, 
own the sidewalks, and that the police «: 
infringing their rights by ordering them 
relation to their boxes and parcels, to ‘‘ n 
on.” Pedestrians who have occasion 
thread these streets, mostly with extrem 
narrow sidewalks, will look upon the eff 
to keep them reasonably clear with so) 
thing of awe and wonder, as they have lo 
since come to the conclusion that the walks, 
somehow or other, were sanctified to boxes 
and bales. 


oo 


> < _ 


ee ee 

One of the principal arguments in fay 
of letting the bridge company build jus 
about the kind of bridge they want to bui! 
across the Hudson River at New York, with- 
out much reference to the present or pri 
pective requirements of navigation, is that 
if the company cannot do substantially a 
they like, they will do nothing. As i 
generally the case in such instances, thie 
company is likely, in the end, to have its 
way in the matter, leaving the repenting to 
all future generations. This is the way it 
always has been, and the way it is always 
likely to be. 


er 


@ 


Ben eg a = 

A custom is growing up in this country 
that cannot fail to have beneficial effects on 
the future of manufacture. We refer to the 
practice of great manufacturing houses— 
and smaller ones that hope to become great 
—in sending their foremost mechanical men 
on occasional trips about the country and 
to Europe to see what others are doing ani 
how they are doing it. Shut out the princi 
pal mechanical men from contact with the 
outside world of machinery and they very 
soon get into a rut that grows only deeper 
the more industriously they travel init. When 
a great machine shop, for example, gets to 
be merely an echo of hearsay and a disciple 
of tradition it will not amount to much 
No one can look successfully with the eyes 
of another. 


pe 


Judging solely by our own experience, 
technical journals receive a good many let 
ters relating to supposed inventions of an 
impossible character, and it is by no means 
a fact that these communications always 
come from what are called unlearned peop| 
On the contrary, it is not uncommon to find 
them coming from men with a college edu 
cation, who are, we should say, rather ap! 
to flounder quite hopelessly when they tak« 
hold of matters outside their profession 
Engineers not infrequently find themselve: 
consulted—hardly ever under cover of a ré 
taining fee—by men in other professions i: 
regard to some point in engineering or m« 
chanics, and about as often find a stupendous 
ignorance of the matter on the part of thos 
who expect, as a matter of course, to have 
their views endorsed. As an example, a: 
engineer was approached by a rather eminen 
physician in regard to the principles in 
volved in the operation of a common stean 
engine, he wishing to use the inferences 
to be drawn from his conclusions to adorn 3 
lecture he was to deliver before a society of 
learned doctors of medicine. He showed 
by the statement of his proposition not only 
a colossal ignorance of the whole subject in 
its technicalities, but he seemed unable t 
apply the most common laws of physics t 
the matter, and finally gave up in despai: 
with the remark that he would skip what 
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he had written in that direction. This lack 
of versatility—or, perhaps, unfounded belief 
in its possession—accounts for the compara- 
tive ease with which rich, educated men are 
led to invest in the stock of companies that 
propose some plain impossibility. It is not 
generally the so called ignorant that are en- 
tray ped in this way, but those whose educa- 
tion, one would suppose, would lead them 
to detect the fraud. 


Leg PIONS ins 
Je SInsWERS 


tions of general interest relating to subjects dis- 
cus in our columns will receive attention in this 
de nent. 


—_ 








The writer's name and address should 
al accompany the question. Neither correct initials 
nd cation will be published when there is a request to 
th fect. If questions are enclosed with a business 
co nication, they should be written on a separate 


o} 
she 





(121) A.C.,Montreal, asks: Will you kindly 
inform me how to silence the exhaust of a 
4x4’ high pressure engine? A.—You can 
probably do this by a suitable arrangement 
of some one of the exhaust heads sold by 
dealers. 


(422) J. H. C., Boston, Mass., asks: Who 
makes the engine that is used by J. H. 
to illustrate his article on patternmaking 
in your issue of August 31, 1893? A.— 
We do not know. Some onein England, 
if it ever existed outside the author’s brain. 


(423) J. G. B., Welland, Ont., writes: 
Please inform me as to the most complete 
treatise on the steam engine, considered 
from the standpoint of its highest and mod- 
ern development. I wish to get a standard 
work which will aid me practically in the 
design of the same, and one which will de- 
velop formulas as well as state them. I 
have had a technical education, so you will 
understand the type of work I wish to ob- 
tain. A.—‘'Manual of the Steam Engine,” 
by Prof. R. H. Thurston, and ‘ Steam En- 
gine Design,” by J. M. Whitham, may suit 
you. 


(424) C. R., Altoona, Pa., writes: Please 
give me arule to find the taper on a lathe 
with taper attachment. For example, say, a 
piece is 8%'’ long, and is tapered for 5’ of 
its length. The diameter at large end of 
the taper is 1.283’, and at the small end 
1 026", what is the taper per foot? A.— 
The length of the piece may be disregarded 
in computing the taper per foot, and the 
problem may be stated in the form of sim- 
ple proportion, because the difference in 
diameter between the large and small ends 
will bear the same proportion to the length 
of the tapered portion as the taper per foot 
bears to 12’. Stating it thus, we have the 
proportion for this case, 5” : .257” :: 12: 
6168", the last figure being the taper per 
foot. In other words, we can solve such 
problems by multiplying the difference in 
diameter between the large and small ends 
by 12’, and dividing by the length of the 
tapered portion of the work. 


(425) H. E. B., Newark, N. J., writes: 
Kindly inform me if a die or any raised 
design used for stamping sleeve buttons or 
similar work will be liable to greater in- 
jury when engraved on the sides of a bar of 
steel than when engraved on the end, ora 
cross section of the bar. There is a differ- 
ence of opinion in regard to this between 
two parties. A. claims that it makes no 
difference on which part or side of the steel 
bar the design is engraved. B. claims that 
the pressure brought to bear on the die will 
injure the design toa greater extent when 
engraved on any of the sides of the bar 
than when engraved on the end, because 
the steel has the grain running lengthwise 
like wood, and since it is more difficult to 
separate the fibers of wood by giving ita 
blow on a cross section than when struck 

1 the sides, it follows that the pressure on 

eel will have a similar effect. A.—If the 
lie is made of ordinary bar steel, then B. is 

irrect. But for expensive dies the steel 
iould be made specially for the purpose. 


426) L. W., Philadelphia, Pa., writes: 

have to make a drawing of a cast iron 
eam separator of rectangular form, braced 
y vertical ribs, as shown on the accom- 
anying sketch, Fig.1. Kindly inform me 
ow to proportion this side so as to with- 
‘tand a given pressure. I have looked 
hrough text books, but feel uncertain as 
) the conditions of loading and the right 
rule to use. A.—The simplest way will be 
'o consider the side as made up of a number 
f L beams uniformly loaded. Midway be- 
ween the ribs 2, Rh, R draw the lines ad 
nd ¢ d, the distance between them will be 
he width of the flange of the J beam 
vhose strength has to be computed. The 


lirst step will be to compute the distance c, 
hat is, the distance from the neutral axis, 
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which passes through the center of gravity 
of the cross section, to the fiber most remote 
fromit. This distance is found by the fol- 
lowing formula: 
_ttd+fe—ond—Hf) q) 
td+f(i—t) ; 

the distances to which the letters refer are 
clearly shown in Fig. 2. To show the 
application of this formula we will assume 
numerical values for the letters. Let the 
depth d of section = 33 inches, width } of 
the flange = 6 inches; thickness f of the 
flange = 3 inch, and thickness ¢ of the web 
= $ inch; substituting these values for the 


letters we have 

c= 

} xX} Xx 39 + ? xX 6 — 4) X BE— 4 XD) 
'x+8@—%) 

which gives us 2} inches for c. Let us 

assume that the length of this beam is 24 

inches, then to find the load uniformly dis- 

tributed which this beam can support with 

safety, we use the following formula: 


w=8 x SX1 (2) 
‘x 6 
In which W = load in pounds, S = thesafe 


stress per square inch on the outer fiber, for 
which we shall take 6,000 pounds, 7 = 


c 
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case, c = distance from the neutral axis to 
the most remote fiber. which we have found 
to be 2? inches, and /, the moment of inertia 
of the section of the beam. The value of 
this is found by formula (3): 
t »3 } a ij rico t ( 8 
a fe. @ 
the quantities to which the letters refer are 
indicated in Fig. 2. Substituting for these 
letters their values as previously given we 
have . 
754A XS $8 XP ~O-8 XK? 
3 ; 
this gives us 7.17 for the value of 7. Sub- 
stituting for the letters in formula (2) their 
values we have 
™ 6000x717 
W=8%X 04 %2.75 = 5,214. 
This shows that the beam will support a 
uniformly distributed load of 5,214 pounds. 
But this load is, according to the assumed 
dimensions, distributed over an area of 
24 x 6 = 144 square inches, consequently 
the load or pressure per square inch will be 
5,214 
144 
tion of the separator will stand with safety 
a steam pressure of 36 pounds. Formulas 
(1) and (38) are applicable to all J -sections, 
and formula (2) is applicable to all forms of 
cross sections, and to beams uniformly 
loaded. 


(427) H. B. H., Cleveland, O., writes: 
Recently I designed a crane hook to lift 
40,000 pounds. After it was built several 
draftsmen had a discussion as to its strength, 
and one who has had considerable experi- 
ence in different parts of the country stated 
that it was too large for the work required 
of it. Incalculating the dimensions, the 
assumed fiber strain was 12.500 pounds per 
square inch. The material that it was 
made of was soft steel of about 60,000 
pounds tensile stress per square inch. I 
inclose drawing of hook, giving dimensions, 
etc. Applying the formula as given on 
page 441 of ** Unwin’s Machine Design,” 
13th edition, the fiber stress in tension is 
11,924 pounds per square inch. The for- 
mula referred to is as follows: 


f=P (; + }) (1) 


in which 
J = stress per square inch. 


= 36 pounds. Hence the side in ques- 





f = 40,000/ 1 4 
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P = load supported by hook in pounds. 

1 = distance in inches from center of hook 
to neutral axis of cross-section. 

y = distance in inches from neutral axis 
to farthest fiber. 

T = moment of inertia of section a »d. 

A = area in square inches of the section 
a b, 
Substituting values, we have 


7.25 X 3.25 
33.18 87 6 


Professor Reuleaux in his ‘‘ Constructor,” 
as translated by Suplee, says: ‘‘ The case is 
one of combined resistance, and leads to un- 
expectedly large dimensions.” By applying 
the formula given there I find the hook is 
too small in the body. By considering the 
hook as a beam loaded at one end, and whose 


) = 11,924. 


length is equal to 7 = 7.25 inches, and ap- 
plying the following formula: 
; M y ° 
, Se =») ~ 
: I (2) 


in which /, y and J represent the same quan- 

tities as before, and M = bending moment 

= 40,000 x 7.25 = 290,000 inch pounds, we 

have 

»_ 290 000 x 3.25 _ 
87.6 


for the stress per square inch on the outer 
fibers due to bending. We also have a 
stress P? = 40,000 pounds which is dis- 
tributed over the entire section, and the 


10,759 pounds 


J 


stress due to this load is equal to P 
40,000 _ 1206 per square inch, and to get 
33.18 


the total stress per square inch of section 
we have 1206 + 10,759 = 11,965 pounds. 
This agrees very well with Unwin’s method, 
but comparing this hook with others used 
in practice, we find this hook would be 
good for twice the above calculated 
load. I know that the section adopted 
is not of the best form for the body 
of the hook; a better section would have 
been what is called @ flat oval, of a propor- 


tion ; = 46 to 


( 


.8, > and d representing 


short and long diameter respectively; but 
there were reasons for making the hook of 
the cross section shown. I would like to 
have your opinion of this hook. Is it too 
large forthe load? Are the formule given 
in our text-books to be relied upon? Or, is 
this a case of where theory and practice do 
not agree? Any light that you can give on 
the subject will be appreciated. .A.—The 
section a } has to resist a combined stress 
due to a direct pull of the load, and that 
due to the bending moment. This is plainly 
shown by Unwin’s formula (1). If in this 


formula we remove the brackets, we have 
! id Pity 


(3 
A I 


f 


20 





20 Ton Crane ook =, 


Section 1B 


The first term 5 of the right hand member 


of the equation gives the stress per square 


inch of the section a } due to the direct pull 
of the load, it ts equal to 49:99 — 1 205 
33.18 


pounds per square inch of section, fraction 


>] 
neglected. The second term ! 7 4-in the 
right-hand member of the equation (3) gives 
the stress per square inch on the outer fibers 
of a beam whose length is equal to / = 7.25 
inches, loaded at one end, and supported 
at the other. In the last formula, the 
distance from the neutral axis to the fiber 
mcst remote from it is represented by y, but 
the section being circular the distance » is 
equal to the radius of the section. For 
simplicity let us replace y by » which denotes 
the radius in inches, hence instead of u a 
we shall write ~ . (4) 


The moment of inertia J of a circular sec- 





9 


tion about its diameter is equal to Tr. in 


which + = 3.1416. Substituting this value 
for J in formula (4) we have 


Plr _ 4Pl 6) 
81416r4 3.141679 : 
4 


Substituting the given values for the sym- 
bols in formula (5) we have a stress of 
4 x 40.000 « 7.25 

3 1416 x 8 25% 10,756 pounds 
per square inch on the outer fibers due to 
the bending moment ??. Adding this to 
the direct pull of the load per square inch 
of the section, we have 

10,756 + 1 205 = 11,961 pounds 
for the total stress per square inch on the 
outer fibers of the section a 6. For good 
steel this stress per square inch can be 
greater and still be within the limits of 
safety, we should not hesitate to allow 16,000 
pounds per square inch. From this it ap- 
pears that your hook is somewhat heavy for 
the work it has to do, but the error is on the 
side of safety. We have always used 
formula 3 for designing hooks of this kind, 
and have found that theory and practice do 
agree. 
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Transient Advertisements 50 cents a line Jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 











Gears, Lex'n, Phila., Cleve’d. See page 12. 


Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 


Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 

**National’’ Lathe Chucks. Best made, page 15 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,35 Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N.Y. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
ali deseriptions, R.M. Clough, Tolland, @onn. 


**Pumping Machinery."’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 


Model Locomotives. Complete sets castings 
N. Y. Central Standard up to date. Rough or fin- 
ished. G. H, Olney, 163 Herkimer St., B’klyn., N. Y. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etce.; machinery name plates in brass 
and aluminum. 


Grinders’ Supplies—Emery, emery wheels, grind- 
ing m:chines, knife powders and sharpeners, paste 
and liquid polish, whetstones, ete., ete.; quick 
process and large stock. Customers annoyed by 
the delays due to long processes and small stock 
can get goods ina hurry by buying of The Tanite 
Co., N.Y. City, Cincinnati, O., and Stroudsburg, Pa. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 


lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street New York. 

* Modern Locomotive Construction.” By J.G. A. 
Meyrr. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
i lustrations of details made trom working draw- 
ings, accompanied by plain directions for design 
ing, and rules and tables forconstruction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East lenth street, New 
York 

lle 
A New Method of Compound Steam 


Distribution.* 
By F. M. Rives, Pirrssurca, Pa. 

At the last meeting of the National Elec 
tric Light Association in Washington, a 
committee on data read a very interesting 
report, from which the following extracts 
are taken : 

‘It is somewhat unfortunate that it is the 
duty of this committee to procure and re- 
port facts instead of fancies. We listen 


* Presented at the Montreal meeting of the Amer 
ican Society of Mechanical Engineers 
























































































































































10 


here to many fine economies and ingenious 
methods of saving, and if we could report 
what a given installation ought to do theo- 
retically, instead of what it does do practic- 
ally, we could render a report more in 
keeping with the progressive spirit of these 
meetings. 

‘*We are requested, however, to furnish 
this convention with the facts regarding the 
amount of coal used in actual practice to 
produce a given amount of electricity. The 
information’ was obtained by correspon- 
dence and furnished the committee in am- 
peres, volts and hours on each circuit, and 
the amount of coal used covering this 
period, including that used for banking fires, 
etc. The aggregate electrical output for 
twenty four hours was then calculated and 
compared with the total amount of fuel 
used, giving the Watt-hours per pound of 
coal. All improbable and apparently errone-. 
ous reports were discarded, and tabulated 
statement herewith comprises intelligent re- 
plies from a large number of the electric 
stations, including many of the leading cor- 
porations. 

‘The great saving in operating large 
units is plainly shown in the report ; P 
the best results do not compare favorably 
with the results secured in generating power 
for manufacturing purposes. 

‘In order to facilitate this comparison 
we have prepared a table based on 90 per 
cent. mechanical efficiency in the engine and 
the same efficiency in the dynamo. 

** Then (746 X .90 X .90) = Watt-hours 

(coal per hour) 
per pound of coal. 

‘*From this estimate of engine and dyna- 
mo loss one and one-half pounds of coal 
should produce 402.24 Watt-hours. We 
have a report from the Chelsea Jute Mills, 
of Brooklyn, N. Y., covering a period of 
six days, where an average of 653 3 indicated 
horse power was developed from a coal con- 
sumption of 1.482 pounds per indicated 
horse power. 

‘Tf our percentage of efficiency is correct, 
and if we could have a fairly uniform elec- 
trical output, this plant ought to be able to 
produce over 400 Watt-hours, or double that 
of the most favorable report given us, more 
than double that of the next best report, 
thirteen times the efficiency of the plant 
making the lowest report, and between four 
and five times the average efficiency of the 
whole report. 

‘*We hope future reports by this com- 
mittee will show a much better average 
than 88.4 Watt hours for one pound of 
coal.” 

To the first natural feeling of doubt suc- 
ceeds the conviction that this report is true, 
and the question arises: Why should it be 
so? It is impossible that competent en- 
gineering ability should be confined ex- 
clusively to the manufacturing industries. 

It cannot be assumed that the average in- 
telligence ef the designers and operators of 
electric light stations is inferior to that dis- 
played in establishments of different charac- 
ter, and yet the enormous discrepancy be- 
tween the actual results and those which 
should be realized surely deserves some at- 
tempt at explanation. 

It is but properto note that the committee 
has chosen the record of a very high duty as 
a basis of comparison, and that the nature 
of the exacting service of electric light and 
street railway plants precludes the possibil- 
ity of a close approximation to the highest 
economy under more favorable conditions ; 
but these figures are entirely unexpected, 
and, incidentally, somewhat ridiculous, con- 
sidering the energy with which the last per 
cent. of efficiency of the electric apparatus 
is insisted on by its users. 

Possibly some reason for such a remark- 
able state of things may be found in the 
miscellaneous engineering errors which usu- 
ally follow an ignorantly wasteful policy, 
but these are as frequently met in other 
power plants. Perhaps, also, stations im- 
properly proportioned and generally unfitted 
for economical competition may be found in 
the list, but these are far from sufficient to 
account for such universal failure to realize 
even a moderate degree of efficiency. 
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There seems to be but one general ex 
planation applicable to electric light or rail 
way stations which can account with any 
degree of probability for such extravagan: 
fuel consumption, and that is the excessiv: 
wastefulness of the steam engine unde 
varying conditions of load. 

With the small clearances of the averag 
Corliss engine there is little left for th: 
single cylinder except the proper variatio: 
of the cut-off to suit the load, and with th 
same grade of high speed engine, with it 
comparatively greater clearance, little mor 
can be expected than a simultaneous varia 
tion of all the functions of the steam dis 
tribution, after the manner generally adopt 
ed. For a multiple expansion engine, how 
ever the customer pays a much higher 
price, and hasthe right to expect reasonab! 
good results in fuel economy, which, how 
ever, he seldom gets in the electric indus 
tries. 

It isso generally known as to require no 
demonstration here, that the cause of th 
increased efficiency of the multiple expau 
sion engine lies in the reduction of cylinder 
condensation through a proper division of 
the range of temperature between the cylin 
ders. Hence it is evident that the efficiency 
can be maintained only with a constancy of 
the division of the temperature. That this 
is seldom done is shown by the indications of 
the receiver gauges of the average multiple 
cylinder engine in electric power service, 
where the vacuum frequently passes back 
through a second receiver. 

The indicator card, however, is the com 
plete revelation of the many curious features 
of abnormal steam distribution which must 
of necessity lower the efficiency often below 
that of a simple engine. 

Designers have been usually content to 
provide a mechanism which under ap 
proved but seldom available conditions 
should produce an efficiency to compare fa 
vorably with other recorded results; waiv 
ing responsibility for failure to maintain 
that efficiency under varying conditions, 
and attributing it wholly to the incon 
stancy or total absence of the require- 
ments. 

Recently there has been some interest 
taken in the subject of uniformity of econ 
omy under varying loads, but, with per 
haps a single exception, the mechanical de 
signs placed on the market have consisted of 
minor modifications of existing types rather 
than the evolution of distinctive features 
based upon and sufficient for the conditions 
imposed. Published results with tabulated 
economies are often misleading by restric 
tion of the range of conditions. 

Recognizing the increasing necessity for a 
design of steam distribution which shall 
overcome the wasteful tendencies which 
have been described, the following method 
has been devised by which the proper divi 
sion of temperature between the cylinders 
and the efficiency of the engine may be main 
tained by means of a uniformly unequal 
variation of the interdependent valve func- 
tions, and which has the advantage of 
adaptability to almost any existing char- 
acter of mechanism. 

Fig. 1 represents a set of compound indi- 
cator diagrams under conditions, as to load, 
which are assumed to be proper for the 
highest economy. 

Brief attention is called to the points of 
excellence in these cards in order that the 
valuable features of the peculiarly varying 
functions may be appreciated as they are 
described. 

The fall of temperature in the two cylin 
ders is substantially inversely proportional 
to the surfaces exposed for condensation in 
the respective cylinders, after due allowance 
has been made for the relative rapidity of 
the fall and recovery of the temperature. 
The compound curves, / // and @ II, rep- 
resenting the division of the temperatures 
between the cylinders are substantially con- 
tinuous and show a practically limiting 
temperature in either cylinder not en- 
croached upon in the other; that is, the 
lower extreme of temperature in the 
high-pressure cylinder is practically the 
higher extreme of temperature in the low- 
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pressure cylinder. All the compression 
curves, including that into the receiver, ap- 
proach but do not reach the initial press- 
ures, for in practice it is found unadvisable 
to correct exactly the loss due to clearance 
by means of compression on account of a 
greater secondary attendant loss through 
displacement of the division of temperature 
except the engine be condensing. 

The following method of constructing 

these cards in detail will serve to indicate 
the prominent governing features of the dia- 
grams. 
" The line A B represents the higher ex- 
treme of pressure and temperature, and the 
line (’ D represents the lower extreme, 1 
F is the line of division of temperature de- 
termined by the proper laws. With a good, 
generous high pressure clearance the com- 
pression curve B G@ is drawn to a point not 
hicher than H# F’and from F and G, witha 
knowledgeof clearance and receiver volumes, 
are drawn the curves # /7 and G // to their 
intersection 7, which is the point of cut-off 
of the lower pressure cylinder. The low- 
pressure and high pressure expansion curves 
follow as a matter of course, and the low- 
pressure compression curve may be located 
independently of the other features of the 
card, but with due regard for the slight in- 
fluence it may have on the terminal of the 
high-pressure expansion curve. 

Individual designers may vary the method 
of the primary construction of the cards 
without interfering with the essential prin- 
ciples under consideration, so long as the 
results in practice agree and are high in the 
scale of engine efficiencies, but the real 
problem to be solved is the proper manipu- 
lation of the cards under varying conditions 
of load and steam pressure ; and a variation 
of the areas of the cards while maintaining 
the proper location of the division of tem- 
perature between the cylinders. In meeting 
this problem the ordinary plan of govern- 
ing through variations of the high-pressure 
cut-off alone, or maintaining a uniform 
equality of cut off in both cylinders, is cer- 
tainly not permissible beyond a very narrow 
range. ; 

Figs. 2 and 3 represent lighter and heavier 
loads respectively. With the lighter load 
the line # F falls, and with the heavier load 
it rises much faster than if both cut-offs 
were varied alike, but not nearly so fast as 
if the high-pressure cut off alone were 
varied. In Fig. 2 it will be noticed that the 
point G approaches the line # F and re. 
cedes from it in Fig. 3, while the curve 
HT becomes relatively shorter than // Gas 
the load decreases. Both compression curves 
vary in period and degree, and with ex- 
tremely light loads either may furm a loop 
at its upper extremity. The chief interest 
centers in the movement of the point (@,and 
theoretically it should vary along the com 
pression curve G B (see fragmentary card, 
Fig. 4). Instead, however, of adhering 
rigidly to this path, the point should follow 
a slightly different course, as shown in Fig. 
5, with the end in view of assisting the 
proper location of Funder the varying 
conditions of load. 

In Fig. 6, all the cards represented in 
Figs. 1, 2, and 3 are superimposed, and will 
serve more readily to compare the peculiar 
features of the similar functions of the valve 
mechanism. 

It will appear then that the method con 
sists in a simultaneous variation of all the 
value functions in the same direction, but 
with different degree and period, and with 
particular reference to the position of the 
line H F, Also, that although an exact 
compression to initial pressure is usually un- 
available, except at a single position of 
governor adjustment, yet the greatest de- 
parture from such a degree, which is result- 
ant on this method, is immaterial and is 
advisable for its beneficial reaction on the 
position of H F. 


With a governor controlling all the valve 
fu 


inctions, the range of variation of high- 
pressure cut-off is reduced to a minimum, 
for the areas of the cards are varied in all 
Glrections at once, and incidentally the dan- 
ger of an engine running away with a light 
ad is avoided. 
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The above would be incomplete with 
nothing beyond a mere allusion to the low- 
pressure compression curve. Convenience 
would suggest that it be constant in charac- 
ter, but advantage is taken of this oppor. 
tunity to insist that its point of origin shoud 
likewise vary with the other functions of 
the valves. Such an action serves a double 
purpose—to assist in the maintenance of the 
position of the line H F' while reducing 
radiation to the condenser or atmosphere 
with the lighter loads. 

If, however, this correction be overdone, 
as is often the case where a single connection 
to a shaft governor controls all the valve 
functions of both cylinders, an excessive 
loop in the compression curve is formed. 
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ture is maintained as perfectly as if the 
engine while retaining its dimensions, had 
been purposely designed to meet the mo- 
mentary conditions. Moreover the princi- 
ples here involved, instead of being limited 
to one or twe special types, may be readily 
adapted to any existing character of engine 
mechanism. 

The foregoing is not claimed as an infal- 
lible cure for all of the faults of electric 
light and power stations, but it is firmly 
believed that reasonable attention by de- 
signers of steam engines to the question of 
maintaining high economy under variations 
of load will go far towards enabling the 
committee on data to ‘‘make more favor- 
able future reports.” 


THE BROOK FIELD LINEN CO. 
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Test oF 1,000 Horsk Power TrirLE-ExPANSION MILL ENGINE. 
Cylinders 19 in., 29 in., and 46 in. in diameter by 4 ft. stroke. Suitable for 1,000 indicated horse-power. 
First Trial. Second Trial. 
SN RT AME ns cigipie cis ain cia ais 4 eR amaie eae see Ulanase. Kadoaeaunnwsneasianele June 21 June 26 
DUration Of TIA) ..6is66scscsses ; 3 hours 3 hours 
Saber hl a Meo S chao iaiplniaiescialavelnie sole ONIGKS Ae ORSG REET Ome Ne None None 
RENIN CRU AUNMINME ooo ca Sraculcnulgly ni Gaieece Te SO Sa NEN ONO Damen eens H. M. L. H. M. L. 
WARE isceas axons PrP ieee sete meat lieve ety Wi eareta cn cstam iaiteiecniaereniaeieie Jeni 2 Lancashire 2 Lancashire 
(7 ft, Gin. > 7 {c. Gin. X 
Dimensions of boilers............. .. er re ) 30 ft. 30 ft. 
Diameter Of TOG ...cee06e.ses acces si Fora ala a ig Boss wis w. 05/4 vipa wes. ale atSlRTO 3 ft. 3 ft. 
Conical tubes in each boiler. ae amin maces pws merase 10 10 
Economizer, ‘Green's ;*’ number of pipes nahi ene are 360 360 
Heating surface in two DONORS . .a0c<e Suite ko Re keurae ss Bare 1,900 sq ft. 1,900 sq. ft. 
TIGRIS BUPINOS 1 GOOTORIIZED 6 oeciccacccccccccceseze eeereeaes 3,600 sq. ft. 3,600 sq. ft. 
Total NOMINEE BATIOCE... 2. 0.00seccsecenses 5,500 sq. ft. 5,500 sq. ft. 
Total grate area .. A a eT nahn cial Nr ee ame i a 70 sq. ft. 70 sq. ft. 
Ratio of grate surface aatintins er economizer. aaialeia ers : 1 27 1 287 
heating surface 
Ratio of et oueiace inclusive of economizer............. .. cone 1:78 1:78 
heating surface 
CAN OF OO TRE onsen ads 606 bae EE ETE ee a Vivian's through and through 
Total weight of coal used .. .. aaa ae eae a : : 2.428 Ib. 2,352 Ib. 
Total weight of coal used per ‘hour... ess ; : 809 Ib. 484 Ib. 
Coal burnt per square foot of grate surfé ice pe Sct) aaa eee ee 11.5 Ib. 11.2 Ib. 
Coal burnt per square foot of total heating surface per hour.... ... 147 Ib. .142 Ib 
Total quantity of water evaporated... ....... 2... +++5+- sense 28,030 Ib. 27,320 Ib. 
Total quantity of water evaporated per hour. sea ha 9.343 Ib. 9 106 Ib. 
Water evaporated per square foot of grate surface per hour. 133 6 lb. 130.1 Ib. 
Water evaporated per square foot of heating surface per hour 1.70 tb. 1.65 1b. 
Water evaporated per pound of coal 11.55 Ib 11.63 Ib 
Water evaporated per pound of coal from and at 212 deg... 13.9 Ib, 14.00 Ib 
Mean steam pressure OS oS eae eanewiwas ca 160 Ib 166 Ib. 
Mean vacuum in condenser (gauge) ae 27.75 in. 28.25 in. 
Mean vacuum in low-prossure cylinde r (indicator), 12 25 Ib. 12.50 Ib. 
Mean temperature of injection water... ; 65 deg 65 deg. 
Mean temperature of overflow water 85 deg. 90 deg. 
Mean temperature of feed water 60 deg. 59 deg. 
Mean temperature after passing through economize r. 209 deg. 247 deg. 
Moan temperature of steam in Doller. ...... ccc ccsccccvccnsecesccecs 371 deg 373 deg. 
Mean indicated horse-power 787.4 782.7 
Mean revolutions per minute ... ies 76 76 
Mean pressure referred to low-pre ssure ¢ cylinder RAR ALAN AREY 258 25.56 
Net water per indicated horse-power per hour. ae 11.86 lb. 11.63 Ib 
Amount of priming, not measured, allow.. NAGOe Anan Pence 1 per cent. 1 per cent. 
Net dry steam per indicated horse power per hour. 11.75 lb 11 52 Ib. 
Coal per indicated horse-power per houractual. —......... 1,02 Ib. 1.00 Ib. 


Coal per indicated horse-power per hour when feed pumps drawing 


from hot well and feed water = 
(calculated) ....... 


280 deg. after passing economizer 


.99 Ib 97 Ib. 


Coal per indicated horse- -powe ron one week’s trial of 56 hours, inc ‘lud- 


ing banking of fires. during meal bours and at nicht 


On the other hand, if any one of the three 
compression curves (and these include com- 
pression into the receiver) are deficient with 
the lighter loads, a loop with the low: press- 
ure expansion curve is sure to result. 

The designer is thus placed between two 
fires in this respect; but an error through a 
loop in the compression curve is of far less 
consequence than in the expansion curve, 
and it is by attention to the compression 
curves alone that an expansion curve loop 
with its attendant evils can be avoided. 

Such a distribution as described may be 
so designed as to avoid entirely an expansion 
loop, and it is difficult to understand how 
the method can be improved; for in each 
case of readjustment the division of tempera 


1.29 Ibs. 


Test of a 1,000 Horse-Power 
Expansion Mill Engine 


Triple- 





We reproduce from Hngineering the en- 
gravings of indicator diagrams, and the 
account of steam engine tests, which show 
remarkable economic engine performance. 
The engine was constructed by Messrs. Vic- 
tor Coates & Co., Limited, of Belfast, for 
the spinning mills of the Brookfield Linen 
Company, Limited, of the same town. It 
was set to work on Monday, September 18, 
1893, and has been at work ever since, giv- 
ing satisfactory results, especially in the 
matter of fuel consumption and steady driv- 
ing. As shown by the test, of which we 
give particulars below, the results attained 
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in this respect are among the best, if not the 
very best, ever published. It is a matter of 
regret that the duration of the trials did not 
exceed three hours, but in a mill it is impos- 
sible to run continuously all day with the 
load on, as the Factory Acts require the meal 
times to be observed, and the machinery 
cannot be left in motion without supervision. 

The engines are of the inverted type, with 
A frames under the end cylinders and 
wrought iron columns under the middle 
cylinder. The diameters of the cylinders 
are respectively 19 inches, 29 inches, and 46 
inches, and the stroke 4 feet. Each cylinder 
has 4 Corliss valves, 2 for steam and 2 for 
exhaust, the former being fitted with Dob 
son's cut off gear. The cut off motions for 
the high-pressure and intermediate-pressure 
cylinders are controlled by a high speed 
governor, fitted with a Knowles supplement- 
ary governor. The first and second cylin- 
ders exhaust into spaces between the cylin- 
ders, which act as receivers, and the second 
and third draw their steam direct from these 
receivers, so that there are no intermediate 
steam pipes. Thecylinders are not jacketed. 
The crank-shaft runs in 6 bearings, and is 
built up of 18 parts. Coupled to the crank- 
shaft is the fly-wheel shaft, carrying a wheel 
of 15 feet diameter, grooved for 30 ropes of 
13 inches diameter. On the second motion 
shaft is a corresponding pulley of 9 feet 6 
inches diameter. The air and feed pumps 
are worked by levers off the center engine, 
and are completely above the floor line. 
The piston-rods have United States metallic 
packing, and the bearings are all white- 
metaled. 

Steam is provided by three boilers, 7 feet 
6 inches in diameter and 30 feet long. The 
shell plates are } inch thick, the longitudinal 
joints being double butt-strapped and treble- 
riveted. The furnaces are of the Adamson 
type, each made in 13 rings, with 5 Gallo- 
way tubesineach. The main steam pipes 
are of wrought steel, with steel flanges, the 
bends and branches being cast steel. 

We have pleasure in giving herewith the 
particulars of the remarkable tests made 
with these engines. The makers guaranteed, 
under penalty, a consumption not exceed- 
ing 12 pounds of water per indicated horse 
power per hour, and these experiments were 
carried out for the purpose of verifying 
whether or not this result had been obtained. 
It was decided to make two trials, the 


owners being represented and _ the 
trials supervised by Mr. Dobson, their 
superintendent engineer; Mr. McDowell, 


their mill manager, and four assistants. 
The builders in the same way were repre- 
sented by Mr. Ferguson, manager; Mr. 
Montgomery, outside foreman, and two _as- 
sistants. All the arrangements made were 
carefully inspected during trial by Mr. W. 
B. Morton, managing director of the Brook- 
field Linen Company, Limited, and Mr. 
Henry Coates, managing director of Victo® 
Coates & Co., Limited, and found to be ac- 
curate and satisfactory. 

Two cast-iron tanks were arranged for 
measuring the feed water, and connected to 
feed pumps upon the main engines, so that 
the water could be pumped from either tank, 
these tanks being supplied with cold water 
taken directly from the town’s supply. The 
mode of calibrating tanks was as follows: 
One tank was partly filled with about 6 
inches of water on the bottom, and was 
fitted with a 6-inch vertical pipe, open at 
the bottom, and supplied with a float hav- 
ing a lath or vertical guide extending up- 
wards through a slotted cover, the object of 
the pipe being to arrest vibration and make 
the readings more accurate. The guide-rod 
was marked on the top in this position, and 
100 pounds of water carefully weighed on a 
tested weigh bridge and emptied into the tank, 
this causing the float to rise about 1} inches. 
This operation was repeated until 1,800 
pounds were measured into the tank. The 
weighings and markings in every case were 
checked and passed as satisfactory by repre- 
sentatives of owners and builders. The 
second tank was calibrated in exactly the 
same manner and temperature of water 
taken, namely, 59 degrees. 

Three indicators were fitted to the cylin- 
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ders, each connected to a two-way cock at 
mid-length of the cylinder for indicating 
both ends. The indicators were specially 
made, tested, and guaranteed correct before 
trial. 

The coal was carefully weighed on an ad- 
justed weigh bridge, the tallies and check- 
ings being supervised by each party; this 
checking also applied to diagrams, in meas- 
uring average pressures and all other details, 
as well as to the levels of water in the tank, 
when filled and emptied, and the number of 
tankfuls used; in fact, all measurements 
and quantities were carefully checked by 
both sides. To avoid any error brought 
about by difference of temperature in the 
feed water, if taken from hot well, it was 
decided to use the water directly from the 
town’s supply for feeding the boilers. The 
temperature of this was the same as when 
the tanks were calibrated, hence the indica- 
tions given by the floats in the tanks were 
correct. 

Two boilers were used for each trial, there 
being a third one lying idle. Of the boilers 
working during the first trial, one had been 
working three weeks and the other one 
week, whereas in the second trial one boiler 
had been working one and a half weeks, and 
the other two days. We may also mention 
that during the first day the safety valves 
were blowing, and a quantity of water was 
lost thereby, which could not be measured, 
but this was rectified for the second trial, 
during which the safety valves did not blow 
at all. Two high-pressure boilers are used 
exclusively for driving. Two old boilers, 
working at 35 pounds pressure and having a 
separate economizer of their own, of 120 
pipes, placed in the flue after the large 
economizer for the high-pressure boilers, 
are used for heating the mill. 

The coal used was the well-known “ Viv 
fan’s through and through,” and was of 
very good quality, the amount of ash being 
small. There isa drain from the drop pipe 
of the main steam pipe, but this was closed 
during the trials, any water collected there 
not being measured, and, therefore, not de- 
ducted from the quantities. 

‘None of the cylinders or covers are 
jacketed, but all are well covered with com- 
position and hair felt and sheet steel. The 
engines were in their ordinary working con- 
dition, and had been running for nine 
months, the pistons and valves being in 
good working order. 


| tion) will ‘‘ plug” the 





The three hours of each trial were divided 
into 18 parts of 10 minutes each, a complete 
set of diagrams being taken in the middle 
of each 10 minutes, and the mean of these 
18 diagrams is the mean horse- power given. 
The set of sample diagrams (Figs. 6 to 8) 
were No. 10 of the first day’s trial, and are 
in every way a fair sample of all the rest, 
the initial pressure being very close to boiler 
pressure, vacuum good and well maintained, 
and the horse-power almost equally divided 
between the three cylinders. The barometer 
was high on the second day’s trial, and 
hence the vacuum in the cylinder consider- 
ably better. 

The amount of water used is remarkably 
small, being 11.63 pounds per horse power 
per hour on the second trial, making no 
allowance for the amount of the priming 
water in the steam. If this usual deduction 
be made, the result will’ give about 11.5 
pounds, which we think has not been sur- 
passed, 

The coal per indicated horse-power is 
almost exactly 1 pound, but if an allowance 
is made for taking water from the hot well 
instead of town’s supply, and getting feed 
water after passing through the economizer 
at 280 degrees instead of about 250 degrees, 
this remarkably low consumption would be 
reduced to .97 pound per indicated horse- 
power per hour. 

The Brookfield Linen Company, Limited, 
have also taken a test during one week of 
56 hours, the total quantity of coal used, 
including that used for banking fires at 
night and meal hours, being 25 tons 10 cwt., 
and this works out at 1.29 pounds per in- 
dicated horse-power per hour. 

ea 


A Threshing Engine Boiler Explodes. 





A Western correspondent sends us a news- 
paper clipping which gives an account of a 
boiler explosion at Byron, Ill., by which it 
appears that at least six persons lost their 
lives. Itis the same old story: A farmer 
running the engine ; water gets low ; pump 
put on, then the explosion. Regarding the 
management of farm engines, our corre- 
spondent writes : 

I know men right here [Freeport, I]. } 
who when on the road with engines (trac- 
** pop-valve ” and fire 
up until almost every rivet has a ‘‘ streak of 
steam” blowing out from under the heads 
of them before starting. Now, I consider 


such work a very dangerous thing to do 
even by experienced men. I do not mean 
by experienced men, men who are actual en- 
gineers, but that class who generally run 
threshing engines. In time people who own 
such machines will learn not toemploy meu 
who can do everything with their mouth, 
but nothing otherwise. I do not mean to 
reflect in any way upon the man who ran 
this engine, but it is tiresome to hear almost 
everyone a person meets nowadays telling 
about when they run engines or what they 
would do. 

I consider a machine, no matter what 
kind, something like a human being. What 
can we do if we are not feeling well, all out 
of sorts and soon? Just so with machinery. 
What is it doing when only half cared for ? 
and ‘‘ Oh, let it go, we will fix that some 
other time,” and ere the some other time 
comes unguilty souls pass into eternity just 
because someone neglected theirduty. Peo- 
ple want to know allina day now. I know 
how it goes myself. I ama machinist and 
engineer and will admit that Ido not know 
half as much as I thought I did some six or 
seven years ago. 





--—>e 
A Small Cotton-Seed Press Wanted. 








U.S. Senator J. Z. George calls attention 
to the desirability of a machine for extract- 
ing the oil from cotton seed, and so designed 
that one of the machines can be operated in 
connection with every cotton gin and by the 
same engine, whether the gin be upon a 
large plantation or otherwise. He says 
there is great need of such a machine in the 
South, and offers to furnish to inventors 








wishing to test their devices for this pur 
pose, power, seed, house room, rough labor, 
etc., at his own plantation in Le Flore 
County, Mississippi. 
ated 

The Italians in New Jersey have, so it 
seems, actually killed a padrone, and no one 
seems to be so sorry about it as they, per 
haps, should be. 


























A $75,000 electric light plant will be erected a 
Jacksonville, Fla. 

An electric lighting establishment is talked of 
Ogdensburg, N. Y. 

An electric lighting system will be constructe: 


at Woodbury, N. J. 
A cleaning and dyeing plant wili probably | 
established at Spartanburg, 8S. C. 


The city cf Cromley, La , will add to its poss« 
sions an electric light and water-works plant. 

The Dover Cotton-mills, at Pineville: N. ©. 
which are now being enlarged and generally ove 
hauled, will soon have 10,600 spindles in operation 

The New Castle (Pa.) Steel and Tin Plate Ce 


recently added to its equipment t wo 18-foot boilers 
84 inches in diameter, and is now running 
mills full. 

Patterson. Gottfried & Hunter, 146-150 Centr 
street, New York, issue an ilustrated catalogue of 
the *‘ Reeves’ wood split pulley, which they make 
in a variety of sizes. 

The Standard Tool Co., Athol, Mass., issue a new 
catalogue that illustrates its progress in the way 


of bringing out new small tools for machinists and 
mechanics. Catalogue free. 

F. E. Reed Company, Worcester, Mass., issue : 
circular relating to a special wood-turning lathe 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








| 480 PEARL ST. 
- NEW YORK 


PUTSBURG: GH, PA. 


64 & 66 s eee 
CHICAGO. 








Mason REGULATOR Co., Boston, 


YOUR No. 


has been placed on Str. 


“ Riverside,” 


000 PUMP 


of Continental Steamboat Co., and 


works like a charm; everybody who saw was well pleased with it. The 
other pumps owned by the Company, are not in it with the Mason, at 
least, so the Manager thinks. 
(Signed) PROVIDENCE ENGINEERING CO.,, 
Providence, R. I, 
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EATING & VENTILATING 


at LARGE BUILDINGS: “© 
Cuicaco Orrice, 22 W.Ranootpu Sr. 














Gear Wheels, 

Gear Cutting, 

Cat. free, 

Book $1,00. 

GEORGE B, GRANT, 
Lexington, Mass., 

And 125 South 11th St., 
Philadelphia, Pa., 

And 86 Seneca St., 
Cleveland, Ohio. 








FRICTION AND LOST WORK r 
MILLWORK MACHINERY. 


By R. H. THURSTON, 
5th Edition, 8vo, Cloth $3.00. 


JNO. WILEY & SONS, NEW YORK, 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 








| SET WITH 10 BIRMINGHAM 
WIRE GAUGE SIZES 
AND TAP WRENCH | 





i 


i 
Yom yuo “4 


’ 





“* LIGHTNING ’’ SCREW PLATES IN 


Ba Birmingham (‘"Stubs”") Wire Gauge Sizes, 


ee GAUGE SIZES AND SIZES IN 
FRACTIONAL PARTS OF AN INCH. 


For BICYCLE REPAIRERS, ELECTRICIANS and others. 


Adjustable Dies with Case-hardened Guides. 
Send for Supplement No. 1. 


WILEY & RUSSELL MFG. 00» 
CREENFIELD, MASS., U.S. A. 





“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE {x redressing. 


Sore REPRESENTATIVES IN THE UNITED Stares. 


B.M. TFT ONBS w& CO., 


BOSTON: ti & i3 Oliver St., 


NEW YORK: (43 Liberty St: 





Modern Design, 
Valuable Features. 
CATALOGUE FREE. 








, Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. 
approved, w hile the workmanship, material and fin- 
E ish are of the highest order. 
= you allabout them, as well as of our planers, shapers, 
drills and other tools and supplies. 
bring it. 


Our designs are the latest and most 
Our catalogue will tell 


A postal will 
Write us for prices. 


“dl\| SEBASTIAN LATHE Co.. 
—— ; 117-119 CULVERT ST., CINCINNATI, OHIO. 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Gaaouatin Soveanias FOR STEAM AND HoT WATER PIPES, BOILERS, ETC. 
ASBESTOS BOILER COVERINGS. 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Doliding cette, Fire-Proof Paints, Liquid Paints, 


87 MAIDEN LANE, N, Y, 


Asbestos Roofing, E 
Jersey Cirv - caco Pwitapeiex's Boston 


Lonpor 
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cently brought out by them, and which seems to 
ive some very good features. 
Beaman & Smith, Providence, R. I., have issued 
new and enlarged catalogue of machine tools, 
ich as lathes, milling machines, and boring ma- 
hines for general and special work, etc. 
It is reported that Hon. C. Estes, builder of 
‘he Augusta (Ga.), Canal, will erect a $300,000 
itton mill at Bath, S.C. Beside this mill Mr. 
stes may also build a bleachery at Bath, 
The converting department at the South works 
the Lackawanna Iron and Steel Company, at 
ranton, Pa., made in 11 turns during the week 
nding August 18th, 5,723 gross tons with two 9-ton 
essels. 
The Bullard Machine Tool Co., Bridgeport, 
mn., E. P. Bullard, president, has been incor- 
rated to succeed the Bridgeport Machine Tool 
orks. The manufacture of machine tools will be 
ntinued as heretofore. 
The nail, plate-mill and factory of the Ellis and 
‘ssig Steel and Iron Co., at Pottstown, Pa., which 
were destroyed by fire on June 10th, have been 
ebuilt and put in operation. The new works 
ire constructed almost wholly of iron. 
The Fifield Tool Co., of Lowell, Mass., has be- 
yme the successor of Geo. W. Fifield, and will 
mntinue the manufacture of engine lathes asa 
pecialty. Mr. Fifield retains one third interest in 
ie business, and is president of the new company. 
The Brunswick Manufacturing Company has 
een organized at Portland, Me., for the purpose 
f manufacturing and dealing in machinery of 
yood and metal, with $100,000 capital stock. 
he officers are: President, W. D. Hatch, of 
Brunswick; treasurer, William M. Pennell, of 
Brunswick. 


A steam saw-mill is soon to be erected at West 





Cove, on the Lake Shore, a short distance north of | 


the C. P. R. station, Greenville, Me. J. H. Eveleth 
and the Gerrish Bros. are associated in the enter- 
prise and will operate the mill when completed. The 
Gerrish Bros. have a saw-mill on the Wilson stream 
in the eastern part of the town. 

The Saco Water Power Machine Shop, Bidde- 
ford, Me., has received some new orders, and 
there is now work enough On hand to insure the 
shop running all winter. A setting up crew has 
gone to Lawrence to put some frames into the 
Everett mills. The shop force has been slightly 
increased since work started up. 

As an indication that the machine business is 
reviving, we are pleased to note that Thos. H. 
Dallett & Co., York and Sedgeley avenues, Phila- 
delphia, report more orders for their portable drills 
during the past month than for many months 
past. In fact, they consider their past month's 
sales would make a fair month's business for any 
ordinary year. 

Hallowell, Me., is agitating the subject of a 
water supply. The Board of Trade have ap- 
pointed a committee consisting of Mayor Merchant, 
Samuel G. Otis and Henry P. Clearwater to draw 
up a petition and obtain signers to request the 
Mayor and Board of Aldermen to call a public 
meeting of the citizens to ascertain their views 
on the water question. 

Negotiations are pending for the starting of 
the works of the Brilliant (O.) Steel and Iron 
Company. Rumors of the sale of the plant and 
the reorganization and change of the works to 
produce other products, have been heard for 
some time, and it is now thought that changes 
of some kind will be made and the plant be put 
in operation by September Ist. 

The Speeder Cycle (Co., of New Castle, Ind., is 
a recent corporation organized for the purpose of 
manufacturing a patent bicycle. They are now 
erecting quite an extensive plant, and just ecn- 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 









Builders of 


Engineers, Architects and 


The above material taken direct from a photograph, shows the interior of a 





BERLIN IRON BRIDGE CO. 


Cffice and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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soiler Shop designed 


and built by us for the Newport News Ship Building and Dry Dock Co., at Newport News, Va. 
The building is 100 feet in width by 300 feet in length, the width being divided into two parts 
of 50 feet each, with a row of columns through the center. The entire framework of the 
building is of iron, with light brick walls around the outside, placed between the iron 


posts. 


Hydraulic traveling cranes control the entire floor surface. The building 


is made very high so as to allow of boilers being removed one over another 


from one part of the 


building to the other. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





COOKE &* CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR, 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST 4ND MENTION THIS PAPER. 





HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir 
culars, the whole cover. ng every branch of Science applied 
to the Arts, sent free and Tice oF postage to any one in any 
part of the world who will furnish his address. 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges, 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE} 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich, 











135 Finsbury Pavement, 
London, England 





tracted with the Lodge and Davis Machine Tool 
Co., of Cincinnati, O., for the entire equipment of 
same, incluiing engine lathes, turret lathes, screw 
machines, milling machines, grinding machinery, 
etc. 

A Lawrence (Mass.) paper says that nearly all 
the local mills are running on full time, and are 
reported as having orders ahead. The Atlantic, 
Everett & Pemberton Mills, manufacturing cotton 
goods, are closed for several weeks, but the up- 
per Pacific is in full operation. The only woolen 
mill that has closed down in the city owing to 
stagnation in business is that of Phillips & Kun- 
harat, 

There is talk of Massachusetts parties erect 
ing a large pulp millin Orono, [Me.] It is under- 
stood that the site occupied quite a number of 
years ago by a saw mill,a short distance from 
the Orono station, is the one wanted for the 
pulp mitl, and that the privilege has been bonded. 
If such a miil as proposed is put up about half 
a million dollars will be expended, which will be 
a great boom for Orono and a lasting benefit to 
the town. Orono now has a pulp and paper plant 
combined, besides the Webster paper mill, but 
there is plenty of room for more.—Jndustrial 
Journal, 


The News and Courier, of Charleston, 8. C., shows 
a condition of things that we believe generally 
obtain in the industrial conditions of the country. 
It is just a square stand up to the conditions as 
they are, and is not probably materially different in 
Charleston from whatit iselsewhere. A flcod is al- 
ways a flood. The News and Courier says: In spite 
of all the calamities and drawbacks, the trade of 
Charleston shows a falling off of only about 





The aggregate value of the business of the city is 
more than $71,000,000. The prospects for the new 
year are full of encouragement. The completion 
of the jetties makes Charleston one of the finest 
deep-water ports in the world, and their completion 
will lead in the near future to the establishment of 
direct steamship lines to Europe, and to the im- 
provement of the terminal facilities of the port. 
The paper also publishes letters from correspond 
ents throughout the State showing that the con- 
dition of the farmers is better, and they attribute 
the cause to the forced economy consequent on 
the disasters of the previous year, and the in- 
creased attention to cereal products on account of 
the low price of cotton. 





Machinists’ Supplies and Iron. 
New York, September &. 1594. 

Tron—American Pig—We quote standard brands, 
$12.50 to $13 for No. 1; $11 to $12 for No. 2. 
Southern brands, $11.50 to $12.25 for No. 1; $10.50 
to $11 for No. 2; $10 to $10.25 for No. 3; $10.50 to 
$itfor No.1 soft; and $1025 to $10.75 for No. 2 
soft. Foundry No. 4, $9.75 to $10 25. 

Antimony—We quote L. X., 8l6e. to 834c.; Cook- 
son's, 916c. to 10c.; Hallett’s, 744c. to &e.; and 
U.S. French Star, 934c. to 10e. 

Lard Oil—Prime City we quote at 65c. to 68e. 

Copper—New business has been transacted ona 
moderate scale only, as the larger consumers have 
bought quite treely a week or so ago, and are now 
out of the market. Lake Copper can be bought at 
9.20c. to 9 25¢e. Casting Copper is held at &%e, to 
9c. 

Lead—The market is unsettled; prices have been 
lowered, but buyers are unwilling to buy. Prime 
Western lead is quoted at 3 20c.,and near futures 
are rather weak ; 3.25c. is about all that could be 
realized. 

Spelter—The market shows a slight improve- 
ment, but the demand continues rather slow. 
Prices have advanced to 3.45¢c. for New York de- 
livery. 








$3,500,000 as compared with the preceding year. 
Screw Cut- 


“Star” 

Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 

etme cettien waune ata stn 
me mee ein ea 

Scroll Saws, Catalogue 
Circular ‘ree 

Saws, Lathes of all our 
Mortisers. Machinery. 
Seneca Falls Mfg.Co.,687 WaterSt., Seneca Falls,N.Y 




















ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1898. 






FOR 

TOOLS, 
DRILLS, 
DIES, &c. 














~. W.LE. COUNT, 





SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 
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These goods are for sale by CHAS. CHURCHIL’ 40., 
L’t'd, 21 Cross St., London, England. nindopes 









BORING 4»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


, BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





FITUNBURG ecg 


AND OTHER = 











FitcHBurc Macuine Works, 


MANUFACTURERS OF THE CELEBRATED 


TNGINE LATHE 


a0 | METAL-WORKING MACHINES 





work in estimates. 








BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


Globe Special Castings for Water-Works, Mills and Railroads. 


Sold by the piece. 


All common sizes in stock. 


M. J, DRUMMOND, Sales Agent, 192 Broadway, New York City, 
SCV VVVVVVVVVVVVVVVVVVB 


SEND FOR — FITCHBURC, 
CATALOCUE E. 48-inch Engine Lathe, MASS. 
La AaA aS WVeTVeVseseswe 








(Patented.) 


Exact cost may be known. No guess- 


Catalogue mailed on application. 





For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





aera 


SLOW SPEED, BEST 
POSITIVE MECHANICAL 
=RFECTL 

BALANCED. TION. 





CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 


COOKE & CO., Selling Agents. NEW Y 





In Writing Please Mention This Paper. 


ROOT’S FORCE BLAST ROTARY BLOWER. 


P.H.& F.M.ROOTS, Manufacturers, 


S. S. TOWNSEND, Gen. heons.+ 163 & 05 Setiingten St. 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
SHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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Tin—The market is steadv, and comparatively 
little change in prices has been made. For spot 
16c. is asked, and 15.85c. bid. 


*WANTED* 


* Situation and Help*’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 








A mech. 
exp. is open tor 


eng. and draftsman of 12 years’ prac. 
engagement. F., Am MACHINIST. 

Draftsman first-class, wishes position. N. Y. 
Brooklyn preferred. Encrgy, AM. MACHINIST. 

Mech. draftsman, 8 yrs’ exp. and 1Ist-class refs., 
wants pos. P. Anderson, 126 W. Fiftieth st., N. Y. 
grad... with & years’ 
is open for engage’ t. 


or 


exp.in steam & 
H. M., Am. Macu. 
6 years’ exp. in eng. and boiler 
Box 7, Am. MACHINIST. 


Draftsman, 
gen.mach’y, 

Draftsman, grad., 
work, wants position. 

Young mach., good draftsman, wants pos under 
instructicn in drawing rocm Box 11, Am. Macu. 


Mech. draftsman, young man, wants pos. 
photographer. Salary low. J. W. F., Am 


Wanted—A first class tool maker. One 
with milling machine and turret work. 
Box 3, AMERICAN MACHINIST. 


Good 
MACH 
familiar 
Addrcss 





A designing engineer with experience on special 
metal-working machinery and tools,is open for 
a position of trust. Box 4, AMERICAN MACHINIST. 

Wanted—Permanent position as bookkeeper with 
good firm, 5 years’ experience. teferences A1. 
Address E. T. [., care AMERICAN MACHINIST. 

Situation wanted by thorough machinist as fore 
man, or to take charge of repairs in mfg. concern ; 
good toolmaker. Address R. P., Am. MACHINIST. 

Al time and cost clerk open for position. Ten 
years’ experience in piecework. Competent to or- 
ganize system. Best ref. Box 5, Am. MACHINIST. 

Wanted— First-class machine tool salesman by 
leading Chicago house. Address, giving age, ex- 
perience and terms, Chicago, care AM. MACHINIST. 

Wanted—By expert machinist and toolmaker to 
invest some money & :e rvie es in a mac h. concern 
in Ohio or surrounding States. Box 6, Am. MAcH. 

Mech. eng , with 12 years’ practical experience 
in designing of steam and general mach’y, member 
of A. 8. M. E., is open for pos. Box 9, Am. MAcH. 


Wanted--Mecb., civil, elec. engrs. or draftsmen, 
with spare time. well acquainted in their localities. 
Edwin Gutbrie, Corcoran Bidg., Washington, D.C. 


Draftsman and vise hand, have some experience 
in designing, wishes position in drawing room or 
shop. Address A. B., Box 15, AM. MACHINIST 


Mechanical draftsman, technical education, and 
experi nce in both drafting room and shop, wants 
position. Address Box 134, AMERICAN MACHINIST. 


Wanted—Position as foundry foreman, compe- 
tent and experienced on light and heavy work; 
green sand, dry sand and loam. D.C., Am. Macu 








EBSTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


100 and 102 Reade Street, New York. 

85 Queen Victoria Street, London, Eng. 

5 Neue Promenade, Berlin, (.. Germany 

Cor, Lake and Kirtland Streets, Cleveland, 0, 





DETROIT TWIST DRILL Co., DETROIT, MICH, U. 8. A, 


SOLE MANUFACTURERS or 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical acwance Everywhere. 


Send for Catalogue. 





WILL BE SOLD LOW. 
MACHINE TOOLS, BOILER TOOLS, 


HAMMERS. 


IRON PLANERS. ENGINE LATHES, 


19 in, x oh. Wheeler. 13 in. x ty Ls 
20 x * Pratt & Whitney mm © & W. Taper 
aoe 5 * Pease 2 ‘ ia rt improved 
24 °° x 4° Wood & Light 6 “ = 6 Pond. 
24 x 5 New Haven x 8& Standard, 
24‘ x 6° Wood & Light x 6 * New Haven 
26 x 7°'N.Y S. Eng. Co x 6° Ames. 
2‘* x 8 Pond. x &* Putnam. 
30 ** x10 * Bancroft. x 10 ** Fitchburg 
35 ‘ x 7‘ Hewes & Phillips. x 8 Harrington, 
36 ** x &* Lathe & Morse. x 10° Pond, 
60 x 24 ** Steam Eng. Co. x &* Worcester, 
> ERE x 12° Putnam, 
SHAPERS. x & * Putnam 
8 in. Stroke Gould. x 15 ** Hewes & Phillips 
6 Gould & Eber. x 24° Old Style ‘cheap.” 
_* ” Triple Geared. x 17 ** Ferris & Miles 
x 17 ‘* Hewes & Phillips. 





DRILLS. 


3 Spindle Slate Sensitive. 
20 in. Swing Wheel Feed 


HAMMERS, 


50 Ib. Helve, Bradley, Up'g't 





25 Prentice, complete. 800 ** Steam, Ferris & Miles. 
_ Prentice Friction, . _ " 
40 ‘  Cinti, complete, BOILER TOOLS. 
Radic al Drill, 86 in. complete, Rolls, 6, 8 and 104 ft. 
Hor, I re Punch, “‘H. and J." 
MILLING MACHINES. | Flange ct sas 





AY 6 ft. 
Brown & Sharpe No.6 Plain, Bement llate Planer, 16 ft. 


Brainerd Plain Table 30x &. 
Brown & Sharpe No. 1 Universal MISCELLANEOUS. 
Lincoln Pattern, very cheap om Brass Cabinet Turret 
Garvin, No 2and 4, & W.221n Turret Lathe. 
. ~ e me, 344 in. Bolt Cutter 

BORING MILLS. Slotters 10 and 18 in. Stroke, 
Bement No. 2 Hor., B. & D. | Putnam Tool Grinder. 
Bement Cyl. Borer, 12 to 36 in. | Screw Machine, 2 in. hole. 
Upright B. & T. Mill, 38 in. Allen Port Air Bridge Riveter 
B. & S. Upright Turret Borer. Allen 60in Port Boiler Riveter. 


J. J. McCABE, 


E. P. BULiaRD’s 14 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. | 








MACHINERY BARGAINS. 


to Post Drill. Ilin. x 5 ft. Eng. Lathe. 
. Pn 6 Pi 


Auto. Feed to Table 14 ‘* 
for Butt Drilling. 15 “ Gand & ft. Eng. Lathe. 
1,2 and 3Spindle Sensitive with 16 “ 5 6,7and10ft. E ng. Lad 
and without Power Feed, ao | eT an a8 $ “ 
2, 3and ¢ Spindle Gang Drills. 20 * 5,6,7,8and10ft. = 
20. 24, 26, 28, 30 and 44in. ** 21 “* 10 and 13% ft. * 5 
Min. Swing Post Drill “a * =. = si 
> ft. Arm Radial Drill. 25 ‘* 16 and 24 f=, 
12 in. Stroke, 16in.x16in. Crank 26 ‘* 10% t = %§ 
Planer. 32 . 6 A a 
16in. x 4 ft. Planer 35 **§ «13 ae ss 
— 4, 5 and 6 ft. Planer, §2 ** 36 - a 
28 “* Band8 * = 57 in. Double Head Driv- 
300 5,8and 10° : “9 ing Wheel Lathe. 
60 * 20 se Bement Car Axle Lathe, 
:{ : n 144 & 2in. Bolt Cutter Schenk’'s, 
9,12, 16 24 and 26 in, Stroke  7Spd't Nut Tapper, Dunel. 
Shaper. 2 Spd’l Profiler, No. 1P. & 
10 in. Stroke Slotter. No.1, 2 and 2'4 Screw Machs, 
Hyd. Rivetting Machine, P.& W. 
~ Crane, Both Al. No. 1 Lincoln Pattern Miller. 


Punch and Shear, 
Plate Planer 

Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE CO., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 
The ‘Eclipse’? Drill, Tool and Graver Sharpener. 


he only practical device for 
a re-sharpe ning of drills or any 
other tools requiring a flat surface 
and fine edge. Itcan be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
tool can be set to the desired angle 
almost instantly. 

Price, Size A $175 

paid on receipt of price. 


EZRA F. BOWMAN & CO,, 


22 K. Chestnut St., Lancaster, Pa, 


Hand Millers, Screw Slotters, 
Mill and Cutter Grinders. 


Machinery, Engines, etc. Send for 





sent post 





The Andrew Patent Drill Chuck. 





a © DRILL SHANK 


The original (not copied) device to pre 
vent twisting off Tangs. No extra cost 
for ANDREW’S reverse incline groove 
in the shanks. Chucks made diitect on 
new or old spindles. Holds heavy taper- 
shank tools from dropping out. Best 
Practical Chuck in the 
Endorsed by all prominent Twist 
Makers and Mechanical Experts. Send for 
catalogue. 


M. L. ANDREW & CO., 
CINCINNATI. OHIO. 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 Ww. Washington Street. 


PUNCHES, 


SHEARS, DIES, 
DROP HAMMERS, : 





PRESSES, 


SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








OLD SWAGING|! 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 










for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Conn. 


Techn’ly trained mechanic, 15 years’ gen. exp., 
wants sit. with engineering or mfg. Co., with view 
to becoming stockholder. Box 218, Gibson City, III. 

Responsible position wanted by competent me- 
chanical engineer and draftsman, wide experience 
in shop and office. Reliable, AMERICAN MACHINIST. 

An expert mech’l engineer, practical machinist 
and die maker, 12 years’ exp. on special mach’y, 
well qualified to develop new ideas & further em- 
ployers’ interests, is open forpos. Box8, Am. MAcH. 


Mech engineer, tech. education, 8 years’ exp.; 
water tube boilers, cranes, steam pumps, ete., is 
open for engavement es mech. eny., supt., ass’t 
supt., or chief draftsman. Box 10, Am. MAcH. 

on 


25, technical education, and 
6 years’ experience in drafting room and shop, 
wants position. Steam engines, turbines and 
structural iron work. E. M., AMERICAN MACHINIST. 


Draftsman, Swede, 


Wanted—Position by a thorough mechanic of 17 
years’ shop and drawing room exp., with inventive 
and executive ability. Will work in shop or draw- 
ing room with a view of filling a position of trust, 


which, at present, am competent to fill. Corre- 
spondence from new enterprises solicited. Boston 
or East preferred. Address H. J. W., AM. Macu 





% MISCELLANEOUS WANTS 
Advertisements will be inserted under this head 

85 cents per line, each insertion. Copy should be sent 

reach us not later than Saturday morning for the ens 

ing week's issue. Answers addressed to our care 

be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,0 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis 
For Sale—Secon4d-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, 0 
Light and fine we ig 4 to order; Foot Lath« 
Catalogue for stamp. E.O. Chase, Newark, N. J 


Wanted—To buy good eee tools. Boy 
83, AMERICAN MACHINIST. 


Fine pattern work; estimates; specialties want« 
¥G 


to man’f. H. Cooper, 118 W illiam St., N. 

Steen & Hart, Cincinnati, fu nish designs and 
working drawings of machines. 

Every mechanic should have a copy of “* Pocke 


Air Brake.” Sent to address 


W.S. Rogers, Buffalo. 


of the 
50 cents. 


brimer 
for 


any 
Fag ie 





Oil 





English Agency: 


AMERICAN GAS FURNACE CO... 


Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





SEGOND-HAND MACHINE TOOLS. 








ENGINE LATHES. HAND LATHES. 
13 i in, x 5 ft. Phenix. 4 10in. x 41 in. Garvin. 
15 ** x 6 ** Blaisdell. 112° x4ft. Garvin. 
15 “* x 8“ Fitchburg, 111 ‘** x4 Standard, 
16“ x 6°** Perkins. 112‘* x5 ‘* Back Geared. 
16 ‘* x 7 ‘* Bement. 1 20 ‘** x6 ‘** Back Geared, 
16 ‘* x 8 ‘* Perkins, Taper. 
18 ‘** x 6 ‘* New Haven Te a ™] 
6“ x 8t Blaistell MISCELLANEOUS. 
18 ‘** x 6°* Bradford, Garvin Profiler, one Spindle. 
a 3 8" Biaisae ll, 6 in. Bement Slotter. 
18 x 10 “* 36 ** Gould & Eberhardt Auto- 
20“ x 6** Bullard. matic Gear Cutter. 
29° x12 ‘* Fifield. 16 in. x 5 ft. Gage Square Arbor 
30 ** x 12° Blaisdell, Fox Lathes. 

> 5 in. Cutting off Machine. 
eb PLANERS, No. 2 Springfield Tool Grinder, 
20 in x 20 in. x 5 ft. Ames, ‘© 1 Garvin Screw Machine 
22in, x 22in. x 4 ft.L. W. Pond. | 39 in. Squaring Shear 2 
a 2m 36 Whitcomb. | go 1b. Bliss Drop Press 
24 in. x 24 in. x 5 ft. Putnam. | 995 1b Bliss Drop Press 
28 in. x 28in.x 7 ft. New Haven. | No.2 Garvin Cutter and Drill 
SHAPERS, Grinder. 

10 in. Juengst Crank. No. 1 Slate Marking Machine. 
10 ** Wood and Light Traverse nhtag ne Ear ooggumaa Tapper. 

Head, 7 e otte 
15 in. Kelly Crank. Garvin Wire Spring Coiler. 
18 ** Putnam Traverse Head. 





Also, a large number of other machines, 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK, 
Also, 51 North 7th St., Philadelphia, Pa. 
rules, oto. 194 pages, cloth, 


ENGINEERS’ MANUAL tet sities 


AMERICAN INDUSTRIAL PUB, CO. ’ bP obey Conn, 


ELECTRICAL 
Machinery ana Apparatus Designed. 


Automatic Devices a Specialty. 
ee Electrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
73 Hathaway Building, Boston, Mass. 


PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives a 
thorough preparation for pra-tical work Tuition $30 00 
per term of six months, Eveni: g Class meets on M nday, 
Wednesday and Friday of each wee. for course of six 
months, beginning September 24. This course affords the 
best possible opportunity fer beginners at the trade to ob 
tain a Sharenah training in the use of all the shop tools 
Puition forterm of six months, $15.00, Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 


F. B. PRATT, Secretary. 


Write for complete list 





containing valuable tables, 











NEW AND SECOND-RAND MACHINE TO0Le, 


ENGINE LATHES. 


14 in. x6 ft. Lodge & Davis. 
16 in. x6 ft. Lodge & Davis. 


PLANERS.,. 
24 in. x 8ft. Lodge & D. 
24 in. x8% ft. Putnam. 


24in.x 
24 in. x 


19 in. x 6 ft. Pratt & Whitney. SHAPERS. 
2Lin. x8 ft. Lodge & Davis. 15 in. Crank. 
21in. x11 ft. Lodge & Davis. 20 in. Geared. 
22in.x8 ft. Dietz-Gang. 26 in. Geared. 


24 in. x12 ft. 
pattern. 

24in. x 12 ft. Standard. 

24in. x16 ft. New Haven. 

28 in. x 17% ft. New Haven. 

24 in. x 38 ft. Shafting Lathe. 


TURRET LATHES, 


Seach 12in. and 15 in. Lever 
and Screw Movement to 


oe SeNry DRILL PRESSES. 
20in. Lever Drill 
24in. B.G. P. F. 
26 in, Post Dri)l. 
52 in. Comb. Ra‘tial. 
80 in. Comb. Radial. 
120 in. Radial, 


MILLING MACHINES, 
No. 2and No. 4 Garvin. 
No.3 Pratt & Whitney Heavy 
Lincoln.” 
PULLEY MACHINERY, BRASS WORK- 
ING MACHINERY. 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O. 


**COLUMBIA’”’ CALIPERS 
TAKE THE LEAD. 
NO MACHINIST’S OUTFIT 
COMPLETE WITHOUT THEM. 
For Catalog and SPECIAL Prices address, 
E.c. SMITH, - Columbia, Pa. 


DRAFTSMEN’S comb. triangles, erasigg stencils, etc. 
(Samples 35c. each.) 0D. J. EELSEY, New Haven, Conn. 


BOSTON WORKS 


35 Hartford St, Boston, Mass. 

Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds, Spur, Bevel, Spiral, Ratchet, Worm, Rack, 
Elliptic, Index Plates, Noiseless, Fiberoid Gears, etc. Very 
smallor large. Send for 1894 ( ‘atalogue. 1100 sizes of Gears 


FOR SALE. 


One Iron Smoke Stack 100 feet long, 5 feet in 
diameter. One-half made of 5-16 inch Iron, other 
half of 44inch Iron. Also, Guy Rod Bands, Angle 
Tron Bands, lron Guys, Stay Rods, Cast Iron Base 
Plate, etc. Stack can be seen in our yard, on 
blocking, ready to be shipped. Address 


DURFEE MILLS, 
Fall River, Mass, 


Drill. 





Turret. 
3 22in.x8 ft. Chucking. 





Salesmen Wanted. 














order. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Ze puilders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round., flat, or square wire 
similar in shape to those shown in the cut herewith, Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


> Bicycle and Labor Saving Machinery a Specialty. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 





CLEVELAND OHIO. 


AUTOMATIC SCREW MACHINES (2 


STEEL BALLS 













WRITE. FOR‘ 
INFORMATION, 











SEPTEMBER 13, 1894 


EHRICAN 





MACHINIST 








HARRISON 





New York, N. Y.: 


SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA. 


616 Havemeyer Building. 


, PAs 
ATLANTA, Ga.: Chas. H. Willcox, 


A) Las, TEx.: Hunter & Booso. 





'HOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


ecially adapted 
ivi Machine 
fools, Cranes, Ele- 
tors, 
mps, 






esses, 
1 other 
Machin- 


ery. 
Wealso make 


rtable Drills, Hand 

Drills, Boiler Shell 

Drills, Ne Drill 
Presses, 





Shriver’s New York Traveling Cranes 


FOR HAND OR 


ELECTRIC POWER. 











I. shiver & Cp ALE 


MANUFACTURERS OF 


333 ea S6th St., 


NEW YORK. 


TRAVELING CRANES of 1%, 2,3, 5 and 10 Tons 


capacity, to be operated by Hand, or 1 
by Electricity, 7 . olly orin part 





EMERY WHEEL 


NORTON 


Emery Wheel Go. 


Worcester, Mass. 





NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 











Send for Circulars 
and References. 


HIGH SPEED POWER 


TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & COQO., 

Front, Poplar and Canal Sts., “ 
PHILADELPHIA, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


SEND FOR CATALOCUE. 





~ 





WMT 
EAHA 














MARIS AND BEEKLEY, 





WHA tad 
2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 





A New “SAFETY” 












Traveling Crane. 


Latest Improvements. 
No Jumping of Chains. 
No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


IN 





Machine Shops, Foundries, Elec ris Light and Power Plants. 


EDWIN HARRINGTON SON & CO. (INC.), 


MACHINE TOOL BUILDERS, 


1516 PENNSYLVANIA AVE., PHILA., PA. 








RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- | 
ing it has compelled us to issue 


of mechanics. 


articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a |} 
text book on this important branch | 


The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
| ada or Mexico for $5.00, post paid, | 
special reprints of several of the! and toany foreign country for $7.00. 


| Order now before our stock 
of papers is exhausted. 





ADDRESS: 


American Machinist, 
| 203 BROADWAY, 
NEW YORK. 








5 


Dixon’s Silica 
Graphite 
Paint 


Will preserve a roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting 


JOS. DIXON CRUCIBLE CO,, Jersey City, N.J. § 


as 








STOVUVVVOVVVVAVAVGO 
i COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 








The National Pipe Bending Co. 
82 River St., New Haven, Conn. 


a ier St Now nen Cann 











Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St,, Finsbary, London, Eng. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
=> MPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S, A. 





Style B, Two-Jaw. 


Awards at the World’s Fair. 





work. e ‘ ‘ 


THE CUSHMAN CHUCK 


““CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc.W. JORDAN 


4 Wayne St., 
WORCESTER, MASS, 


The “National,” 


INDEPENDENT, 
UNIVERSAL, or 


COMBINATION. 


Est’d 1882 Strongest. Easiest to 
change. Best finis Reversible 
Jaws (patented) giving 6 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. Liberal 
WHITLOCK, 



















discounts. Prompt shipment. 


w. 
839Cortlandt St..N. ¥.— Works,Hoboken,N.J. 





WE LEAD, OTHERS FOLLOW. 


Sweotland Combination Chuck, 


Reversible Jaws. Accurate 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PENS MFG. CO., - New Haven, Coun. 


Almond Drill Chuck, 


= Sold at all Machinists’ 
— hamy | Supply Stores. 
83 & 85 adhinaied Ste, 
Brooktyn, N. Y. 












PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. £. WHITON MACHINE 60., 
5 Oak Street, New London, Conn, U. S. "Ae, 


Or, SELIC, SONNENTHAL & co., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 








SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, 5, 
Berlin Ge rmany; Selig, Sonne nthal & Co., 85 Queen 
Victoria St., L ondon, E. C., England. 





Tt ANYTHING IN THE | 


ests: DROP HAMMER ° 
yer Sect ty Litre Aitps 


SEND FOR CATALOG UE 


Miner 5 Peck Mts. ©» 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 


\e x0 


Cranes 


CUPOLAS, LADLES, TRUCKS, 
Whiting F oundry Equipment Co.,, 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York OrFice, 182 FRONT Sr. fuL. 








ONEIDA, N.Y. U.S, A. 
Manufacturers of The 
Monarch Lathe Chuek and 
Hercules Drill 


21 Cross Street, 


MILLING CUTTERS 


MILLING CUTTERS, 
WITH STRAIGHT 
OR SPIRAL TEETH, 
SIDE MILLING CUTTERS 


ANGULAR CUTTERS, 
END MILLS, 
MILLING ARBORS. 


J. ERLANDSEN, 








Finsbury, London, Eng. 


172 Centre Street, NEW YORK, 











Janesville 








\Vew Doty ManuracurneG ©- «| 








PUNCHING © SHEARING MAC MACHINERY 
BOILER MAKERS ROLLS. 3% 


_ Wf 











UNIVERSAL LAMP HOLDER. 


Place your lamp just where you want it. 


Salesmen wanted. Catalogue free. 
Decatur, Ill. 







ie 





Trade supplied. 
FARIES MFG. Co., - - 


ETER DEPTH GAUGE? 





By buying one in cc spt ep yn with our Inside Micrometer Caliper 
you get the depth gauge Aa xr the whole tool for $2.50 
it will pay you to writ 


J.T. SLOCOM B "“& c ‘0. « Providence, R,. I. 


ly SORES 








Punch for Webb of Rail. 


rm 


SEND 





IN 





HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 


The W. &S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 East 43d St., 


FOR CATALOGUE D. 





EW YORK, 


bho rgiug Press, 




























AMERICAN 





MACHINIST 
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LODGE & DAVIS 


wey 














St. Louis, 
823 N. Second St. 


Newyvy York, 
110 Liberty St. 


Chicago, 
68-70 S. Canal St. 


Philadelphia. 


WORKS: 


CINCINNATI, O., U.S. A. 


NE TOOL CO. 
pucersor STANDARD 


Engine Lathes, Planers, Shapers, Milling 
Machines, Drill Presses, Screw Machines, Bolt 
Cutters, Turret Lathes, Pulley 
Lathes, &c. 


Boston, 
23-25 Purchase St. 











Pittsburgh, 


19 N. Seventh St. Cor. Market and Water Sts, 





With all modern Improvements. 


lathes mss 


22” and 24’”’ furnished in lengths of 8, 10, 12, 14, 
OUR PAT. RADIAL DRILLS ARE BEST. 


and 16 feet Bed. 
Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





{oe 








Dietz, Schumacher & Co., 


Cincinnati, 0., U. S. A. 
Brass-Working 


LATS = 


THE LODGE & SHIPLEY M. 1. GO., Cincinnati, 0., U. 5. A. 


STUARTS. PATENT COMPRESSION el COUPLING. 


NO & REY SEATING. 
SLIPPINC. 


CmnAre in MARKET, also the 
PLEST and BEST. 
pal on TRIAL. 





Engine 
Turret 
Motor-Gear 
Double-Saddle 
Pulley 
Chucking 
Fox-Monitor 














Can be attached « oved in a few seconds without 
injury to sh —_ or plain. ag. Se end for discount and 
illustrated Price Lis mig of 40 size 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 











TL) 





Eee 
— YAN Gorn 
WORCES 


“Sy genial 


FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 


Nuts !! 


NOT “TO CRACK” 


— 60 USE. 


TRUMP BROS. MACHINE CO., Mifrs., 
WILMINGTON, DEL. 











16” Engine Lathe 


with Turret. 








American Standard Gauge & Tool on 


WILMINGTON, DEL. 





Adjustable Blade Reamers, 
Send joe tee - 
JAMES A. TAYLOR & CO. 





EVERY 
MACHINIST 


SOFT CASTINGS, 


Made from best grades of Pig — for 
Light Machinery, Electric W ork, ete. 


THE BURR & HOUSTON 6O., 


BROOKLYN, N. Y. 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It isa 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CiTy. 


33 TO 39 FRANKLIN ST., 








ACHINER 


For Reducing and Pointing Wire, 

| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING, 

|| For Machines or Information address the 








Wo Invite s Compares fee. for Soparacr with all others. 
© EVERY SC D. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


SITTMANN & PITT, 


363 ADAMS ST.. BROOKLYN, N. Y. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price, unbound, $3.00 per 
volume. postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 
1898 are now carried in stock. Only complete volumes furnished prior to 1898. 


AMERICAN MACHINIST, 203 Broadway, New York. 
























poe IN USE! 


Second Largest Builders in the U. S. of 


13 and 20 Crank Shapers 


Stroke adjustable while running 

Stroke always positive. The vise is 
swiveled, and centres furnished, 

Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and 
Rapid. Write us. 


— THE SPRINGFIELD MACHINE TOOL Co., 
SPRINGFIELD, OHIO. 


Jesviririt 
PEE EESEETEETTIT YD 


xr rayrair 








Binrrxy 





Nee en rane tenp nit atscsceacgeamsnesuseseeensrtenseacs val sescsuegescesegsastannsesresescasnsasmesvage qeestscesrsns segvasusenstsvests sertaensrs veragsuess cusesvusussasesungeseeset rossesasetsnresuesnseere 
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Fp special Screws and Studs} Fy eee : anufacturer 
in Brass or Steel. Ei Bete edad LaLa La 18.4. GOODYEAR Waterbury, Conn. 
gens cutting: Spent atetl.siap, | MACHINISTS’. SCALES | 
(| ea sample or drawing for parent END 5” SCALES, T rained ~~ = 








7 P, BLAISDELL & CO., 


Manufacturers of 


SHEET METAL WORK, 














SEND FOR CATALOGUE. 


ESTER MACHINE SCREW co. 





PRESSES, DIES, TINNERS’ || /" 
TOOLS, SHEARS, HEE 


"NIAGARA STAMPING AND TOOL CO., | 
|_BUFFALO,N. Y. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


i Grind Hard or Soft Work Rapidly and Perfectly, 


Material or parts ground MUST be keep Cool. 
OUR GRINDER is the only machine perfectly 
adapted for the FREE use of water for any 








:!class of work. Send for Catalogue. 


|LANDIS BROS., Waynesboro, Pa. 


England: Chas. Churehill & -Co., 
Franee and Belgium: 


21 Cross St., Finsbury, London, E. €. 
Ad’Janssens, 16 Place de la Republique, Paris. 
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WORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 








solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 
















=F. E. REED GO., | 


Worcester, Mass.,: 











MANUFACTURE E= 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selllng Agents, Itt! Liberty St., New York. 
60 South Canal St., Chicago. 







NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRON-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 








W.C. YOUNG MFG. CO., 


WORCE STE R 
MASS 


Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


D. SAUNDERS’ SON .) 





21 ATHERTON ST., 
Yonkers, N. Y. 
MANUFACTURERS OF 


EPipe Cutting, 


THREADING, 











THE PATENT WHEEL 
vith strength and lightness 


friction of parts than any other pipe cutter made. 





SEND FOR CIRCULAR. 


PIPE CUTTER shown !n the cut combines simplicity 
Easily adapted to various sizes of pipe 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 





Rolling instead of sliding motion. 

















Capacity 2 in. 






diameter, 





24 in long. 


2 BY 24 FLAT TURRET LATHE. 








JONES *« LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of “ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 

















ENCINE LATHES. ... . 
HAND LATHES. .... . 


Draper MachineTool Co. 


Successor to LATHE & MORSE TOOL C0. 
WORCESTER, MASS., U.S.A. 


» « e « PLANERS. 
» CRANK PLANERS. 





CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 


Hur_eut RoGers Mach. Co., 
80. SUDBURY, MASS. 


SEEN THEM? 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate. 


M. BALZER, 


| Manufacturer of Count- 
| ing and Measuring 
Machines. 


| 129 Worth Street 
@ NEW YORK 











207-21 





’ Drill. 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radial Drills, 
Gang Drills, Boiler Makers’ Drills, 
Radial Drilling and Countersink 
ing Machines, for ship plate and 
bridge Work, Special Drilling Ma 
chinery. 

Engine Lathes from 11 to 21-inch 
swing, any length of bed. with sin- 
gle or double back-geared heads 
and any style of rest, with or with- 
out taper attachment. SEND FOR 
CATALOGUE. 

Forelgn Agents: CHAS. CHURCHILL 
,L'vd, London, Eng.; SCHU 
OHARDT & SCHUTTE, 59 él Span- 
dauerstrasse, Berlin, Germany ; 
ADPHE JANSSENS, 16 Place de “la 
Republique, Paris, France. 










= 


Stover Power Hack Saw 
and Friction Drills. 


Saws made 
in two sizes |= 
Nos. land 2. 
Cut 4% to8 
incpnes. Send 
for circulars [z 


to 
STOVER 
NOVELTY - 

WORKS. 

Mfgrs. of Wood and Iron- Working Machinery. 
Special Machinery to o yrder 

23 River St., FREEPORT, ILL., U.S.A. 
C. W. BURTON, London, Eng. 








ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 
Cutters, Stocks and Dies univers 
ally ae ‘knowle .dged to be THE BEST. 












Boring Toot. 


an 
aon you are in use 


Dm tool dre 





ARMSTRONG BROS TOOL CO., Cuteago, ILL. 

Gentlemen:—All the Toc 
sand giving excellent satisfaction, 
saving hit time 
sing alone, 


Dy MANUFACTURED ONLY BY 
ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave.,, Chicago, 


Send for Circulars. 
CHAS. CHURCHILL & CO., Ltd., London, Eng 


| ARMSTRONG TOOL HOLDERS. 


BASS FOUNDRY AND MACHINE WORKS. 


Lathe and 







Fort Wayne Inv. April 20th, 1892, Planer 





»| Holders we bought of 
8 their e¢ 

Very respe 
i. A RIDER, 


st in the one item of 
etfully 


M. E. 


Patent, 
Feb. 


, Agents. 1993, 








~ BORING AND TURNING MILLS 


A strictly first-class tool at a moderate cost. 
We want to show you the results our machines 
have produced. 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 





[lr ro Worn | Worm Gear 


Consumes less | 
power and gives | 
better 
than any other 
System. 
cheer- 


@ fully furnished. 
The Albro-Clem 


mation 


41] & 413 Cherry St. 
Philadelphia, Pa. 


\ ADJUSTABLE HOLDERS 
| 








TE CO. wanes 
“4 “Ocwurre co. WORCESTER, — 


eo & = SEND FOR CIRCULARS 








Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 








te Send for Catalogue. 
ARMSTRONG MEG. CO., 
Bridgeport, Conn. 


| 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa, 





“SS BEVEL GEARS, 


| 
results| 
| 


Infor- | 


Elevator Co., | 





MCT 





Diplomas AWARDED, Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular, stating 

| subject you wish to study to 
THE 


Correspondence School of Mechanics 


SCRANTON, PA. 





W.D. FORBES & CoO., 


ENCINEERS, 


1300 HUDSON 


STREET, HOBOKEN, N.J. 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTINCGC AND DESICNINC. 





JOHN BECKER MANUFACTURING C0., 
FITCHBURG, MASS. 





THE BECKER MILLER No. 4 









The Aurora Tool Works, 
AURORA, IND. 


BUILDERS OF 


UPRIGHT 


AND 


RADIAL 
DRILLS, 


FOR HAND OR POWER, 





MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 


No. 3C, Forbes’ 
Patent Die Stoc 








66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


tock. 
Range 2 to 6 inches R. H. 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL 
ENGLISH AGENTS, 








21 Cross ST., Finseury, 
LONDON, E. C., ENGLAND. 
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WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


Sz MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
*——  —— Pulleys, Hangers, Oouplings, Etec. i 
' INJECTORS FOR ALLCLASSES OF BOILERS. == 



































CAAAAAAAADAAAAAAAAAAAMAAAA 
Tl Tr i ALLSTATTER 60., | 3 “3 
QPS TTS TTT I eT oer rae ee 
HAMILTON, OHIO, U.S.A, | QUettinurirery titi i is ak 
Sd ¥ 
OVER 300 VARIETIES AND SIZES OF on 
° 3 STARRETT’S PATENT = 
3 Eee 
* be 
;Stair Gauge “ES 
e 19% 
iwi: 3 No. 110,— For cutting in rafters, F* 
4 braces — , etc. Used with any car- FP 
@ pente ws el s square. Can be adjusted to f+ 
@ any pite 2 yr angle desired. Madeinthe 4 
4 shape of a cies +] angle 's, 6 in. thick, > 
@ ground str Light and alcke at plated. 
3 PRICE, 18 in., $1.00; 28 in., $1.50. 3 
= 3 Catalogue of in Tools free. 3 
DOUBLE PUNCH AND SHEARS. __ 3 L. S. STARRE J 3 
3 Athol, Mass., U.S. A. 3 
PUNCHES AND SHEARS |*++++-rererereroroccocoones 
Dealers throughout the country to handle our 
AND DROP HAMMERS sensitive drills. 
a 


D’AMOUR & LITTLEDALE, 204 E. 43d St., New York 





DETRICK & HARVEY MACHINE CoO., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


‘vale ( @ Attomatic Bolt-Threading and Nut-Tapping maine » 
“ Made in all Sizes to Cut from 1-4’’ to 6” = 


The simplest and most durable machine in existence, 
 T = _ eading mesnie is made entirely of s — pg lin = 
levers, springs, caps, cases. ks or die i about 
the y- ead. Namesake ‘He >» ‘ané nd Dies Farnia - bn "Wr ite 
met for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 








BECAUSE IT COMBINES so 
MANY GOOD POINTS. 


It requires no change for varying pressures of 
steam, can be placed in any position, is simple in con 
struction, conveniently come at for cleaning, and a!) 
valves or other fittings required are such as can } 
had of any dealer. 

Do you want to know 
**Unique” & ingle 


WHY IS IT ‘‘UNIQUE’’? 





ore about Rue’s 
be injoctor @ 


Tu 


aD i oe ore wey Koy ae the 
ndc oy ves <— alsc deal of ir vn ation ab 

” ~ te etnes of & te ery poi fae OF mec cha 

a Rue Mfg. Co., 118N. 9th St., ‘Phila., Pa 








Noe BGI TOR 
me PENBERTAYANSECTOR ICOM 














— ERO OnwICH SS 
UTTIN 
. UTTIN 
LELAND, FAULCONER & & NORTON CO. Detroit, Mich, 
SENSITIVE DRILLS. |VOLNEY W. MASON & CO.. 
that ema NEW PA. WHIP BIST, ga 
pad hand, Foot, and Automatic (pk Coun E x 
Endless belts. 
Short belts discarded. 
The ous pnts 


Wary, ag 
J \e Wri 
ee MANUFACTURERS OF 
the largest, 
Feed Drills for %4-inch holes and less. 
Patented Improvements. 
Investigate. Read up. 





Pat. Fiction Pulleys. 
“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 


84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD. CONN. 











CATCH ON NOW. 


You'll never get another chance. 


To any one sending us TEN CENTS 


(stamps or silver), previous to October ist, we will 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 








mail one of our STEEL RULES with 


best two inch ends 


HARDENED, Only one rule to the 


same address. 


STANDARD TOOL CO., 
ATHOL, MASS., U. S. A. 


MECHANICS FINE TOOLS. 


THE eEarest DRAWING TABLE 


With Adjustable Parallel Ruler, 


30x42 36x48 36x60 
$30. $35. $40. 
I Henry J. Hughes, 
9 360 451rn STREET, 
BROOKLYN, N.Y. 









~ More Reliable Than The Old T-Square. 


TRANSMISSION. MACHINERY 


Cable Address, 3 


CATALOGUE FREE. 
AMERICAN MACH’Y CO., 
\ DETROIT, MICH., U.S. A. 






MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


Branch, 
No. 11 Old Hall St., 
Liverpool, Eng. 


we 
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14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 


CHAS. CHURCHILL & CO., L’d 21 Cross Street, Finsbury, Londo 
KUGEN SOLLER, Basel, Switzerland, 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
sable. 


Stop. Itis Simple, Durable, Indispen- 
It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
| Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 


changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 


I, 
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Slow Speed, Medium Speed 
and High Speed Engines. 


Simple, C’mpound, and Triple Expansion 
f} Engines, High Pressure Boilers, 


}}] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


ee Buckeye Engine Co. 
=== No. 26 Franklin Ave, 
"SALEM, 0. 









OTn0 ” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA, 


Branch Office, 
246 Lake St., CHICAGO. 


New York Agency, 
18 Vesey St., N.Y. 


’ 
N) ¢) 


=> 





Over 35,000 Engines im 


Guaranteed to consume 25 to 75 per cent. less Gar 
han any other Gas Engine doing the same work. 
y A SUCCESSFUL 


AT LAST ® LOOSE PULLEY , 4 
OI LER. 


The only one. Saves annoyance. Saves labor. Wese= 
KRIDLER MFG. C 
ivents Wanted. Grand Rapids, Mich. 











2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS bg ng MOTOR CO +» Newark,N. J. 
Mie VENTILATING FANS, 


peed Mili, CONE CO. 


HANGING AND STANDING 
; CONES, 


DEIN ALLSIZES. 
‘Thousands in use trans- 

mitting from 1 to 50H. P. For 

information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 




















J. A. FAY & €0., 


Offices, FRONT & JOHN STS., Cincinnati, 0., Us 8. As 





MAKERS OF 


Wood-working 
Machinery 


FOR ANY PURPOSE. 


: 


“Grand Prix " Paris, 
Highest Awards Chicago. 


PRINTED MATTER 
oN 
APPLICATION. 


ENGINEERING COURSES 


FOR 


SPECIAL STUDENTS. 


The Bromfield-Pearson Technical School, of Tufts 
College, offers exceptional opportunities to students 
who wish to pursue a two-years course in Engi- 








neering, or who may desire to fit for the Engineer 
ing Courses of the college in one year. 


CARDNER C. ANTHONY, 
TUFTS COLLEGE, MASS. 


DEAN 


STRANGE, BUT TRUE !! 
Tae New Process Raw Hie Gears 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 


They require No 


They are Noiseless 
and Clean, 





PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE,N. Y., U.S.A. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ench Wood 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











NEW PROCESS RAW HIDE CO.,, ——— 












ATS. CAMPBELL CO. © 


Te « NEWARK, Nd. 
OF IMPROVED —-a 


CORLISS STEAM ENGINES, 











pee IN pure VARIETY a 
ONTRACTS il ee 
TAKEN FOR LOMPLETE PrANTE — —— SSS 





WAYN by ones 


arrick COMPANY, 


mo. ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
dend for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


ENGINES 


WESTON ENGINE hes os 
stay A POST, 
CPRESENTATIVES. 
Julian Scholl & Co. 126 1 berty St., N. Y. City. 
—— n Sapply & Mac chin ary Co, Scranton,Pa, 
Hoffman-Russell Co 2 Le ake St. Phi cago, Ill. 
H. M. Sciple & Co Oa & Arch Sts. Phila, Pa. 








(Tandem Compound.) 


WESTON 


IGH PRESSURE BOILERS 8 zt 


AND 


COMPLETE POWER PLANTS “= 





AUTOMATIC 
HIGIt SPEED 











(= Cortlandt Street, Ne »w York City. 
fis pone Janae Se et, Chi cago , Ti. 
1 Olive r Street. Bost« Ma 

ne me t Philadelphia, Pa. 


— 


AMES IRON WORKS, 
2%. ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


— AND— 


§) HOISTING | ENCINES, 


VERTICAL AND HORIZONTAL BuiLERS. 














WRITE FOR CATALOGUE AND PRICES, 


116 Liberty St., NEW YORK. Factory at READING, PA. 42 8, Clinten 8 St.,  CHEOARS.. 


"Tw LANE & BODLEY C CO, 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 















A T@ 
/ 


/ 





FROM |! 
of 


CEARING 


STEEL 
CASTINGS 


Cross Heads, 


TO 40,000 POUNDS WEIGHT 
Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


Rockers, Piston-Heads, ete., for Locomotives 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office. 407 Library St., Philadelphia, 2. 





“Clipper” Injectors, and 


mx J.E. LONERGAN & 60., 





LONERGAN’S SPECIALTIES 


' Oil Cups for all Purposes. 
} Safety Valves, Gheck Valves, Water Relief Valves, etc. 


CATALOGUE PREE ON APPLICATION. 





y=) 


Sight Feed Lubricators, Pop 






other Steam Appliances. 


211 Race St., Phila., Pa. 


; Luin t 


e) 








~..DRY STEAM. 


® Simpson's Centrifugal 

Steam Separator. 
g Clean an 
2e8, Dr 1 


or Supplyin 1 Dry Steam 
to Engi ses, etc. 





CEYSTONE ENGINE 2 fee WORKS. 





Fifth and Buttonwood Streets, Philadelphia. 


MOFFET PORTABLE DRILL. 









UNSURPASSED Wanils from 3¢ to 
ASA 2 inches diam- 
eter. 
REAMER. — 
_—_ Runs with Steam 
Will work in any —oR— 
position. Vc Zz Compreson Air. 


Manufactured by 

J.G.TIMOLAT, 

89 & 91 5. Fifth Ave, 
NEW YORK 


5 ON eon 


HANDSOME CATALOGUE ON 


NDENSER 
THE oe MFG.C0. 39 Cortianor Sr.NY, 








—_—<=—<— SSC 





‘Friction Clutch Couplings, 1 

















Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 





. : MINUTES, HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 
a ee a % 22 





A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


Estimates and Plans fur- 
nished for transmitting 
Power by 





; AND 
STEAM SIRENS, ~ VERTICAL 
Send for silage SHAFTI NC. 


| Also for Erecting same. 
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‘or the convenience of customers in that vicinity 


WE. CARRY IN STOCK 


F, A. RICH, 23 South Canal St CHICAGO, ILL, 


A full line of Cutters, Gauges, 








Es 
fg ‘ Micrometers and other small tools. 


BROWN & SHARPE MFG. 6O., 











. TT TTT TITTTTT T ECRECCRORRURRRBRE TTT Te 
TTT] DARLING, BROWN & SHARPE, 
Providence, R. I. 
ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
G weer SCHUCHART & SCHUTTE 59, Sp andauerstré asse, Berlin, C. (Small Tools). 
}ERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. b2. 
FrANcE—FENWICK F RER ES & CO.,21 Rue Martel, Paris 
FRANCE—F. G. KREUTZBERG BR, 140 Rue de Ne uilly Puteaux (Seine). 
New York City—F. G, KRETSCH MER, 136 Liberty St., Room 503. 








RAILROAD MACHINE TOOLS. 





DOUBLE AXLE LATHE. 


THE NILES TOOL WORKS co., ™*0uio°” 


PHILADELPHIA, 


NEW YORK, CHICAGO, BOSTON, me. 











WHOSE PACKING? 
JENKINS’ PACKING, 
OF COURSE. 


I have used it nearly 20 years and never had to make 

a joint over the second time. During that time I have 
tried about every new thing that has come on the market 
TTT ce but have always gone bac k toJenkins’, Say! always 

be sure and see that the » Trade Mark is on every yard like cut. It makes a big difference. 


New YORK. CHICAGO, JENKINS BROS. PHILADELPHIA. BosTON. 


BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Fer RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


SPUR-Geared and 
SPIRAL-Geared, |B 
25 SIZES. aia . 
5 


Rasa, JACKING. 


JENKINS STANDARD PACKINe 















MANUFACTURED BY 


The G. A. GRAY CoO., 


477-483 Sveamore St., CINCINNATI, O. 
New Yorn Store, 121 LIBERTY STREET. 


» THE GARYIN MACHINE 00, 


MANUFACTURERS OF 


UNIVERSAL 
“Cutter and Tool Grinders, 


PLAIN AND UNIVERSAL MILLING MACHINES, 


SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 


SPECIAL BICYCLE MACHINERY. 


ALSO DEALERS IN 










OF ALL KINDS. 
Over 600 Various Machine Tools for Immediate Delivery, 


Laight and Canal Streets, - New York. 
Also51.N. 7thSt., - — Philadelphia, Pa. 











TE. gill & WHITNEY Co. 
ae HARTFORD, CONN., U. S. A. 


Ask trial of Holders with Inserted Cutters, in Lathes an 
Planers for Turning, Cutting off, Threading, Shaping, and 
Boring Metals. The cutters are inexpensive and may } 
sharpened by grinding without changing the form. 

Milling Cutters, in variety, carried in stock and mad: 
to order. 

Circulars and Prices Furnished upon Application. 
New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, IL! 


DOUBLE END WRENCHES. 
' .\ For Standard Hexagon Nuts 











Finished or Unfinishe.i 





‘DROP FORGED | from BEST BAR STEEL 
in Lengths from 6 to 24 inches. 
Taking Neuts for % up to and including Neuts for 134 inch bolts. 


THE BILLINGS & SPENCER CoO. 
HARTFORD, CONN. 
Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, aCe 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russta—J. BLOCK, Moscow. 


Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. _| 









































Highest Award 


for Excellence of 


p= 
ul 
“pl | 
si: 


OS 3 
Ez The Ashovell Manufacturing ¢ 
aces Me SOLE MANUFACTURERS OF 
Q EE | {| The Tabor Steam Engine Indicator, 
=! cee = 1 Fitted with HOUGHTALING REDUC ING MOTION. 
iJ wes \> he most Con 
ome «Cae oe Compact, 
sai bes Selene 
be sss" indicating high o vr 
a, ae con tee tthe 
Li. He instrument re- 
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Design, Superior 
Grade of Work- 
mansbip and Fin 
ish, Reliability and 
mana) Efficiency. Send tc 
Special Pamphlet, 











7 5 il 
UPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL: MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


aif WYMAN? GORDON J. M. ALLEN, sea a 








WORCESTER, MASS. WM. B. FRANKLIN, Vice-PresIpent. 
eee D)-10)> 0) NCTIN Chee |’. B. ALLEN, Seconp Vice-PRESIDENT. 


AR (=F 
— WOOD WORKERS’ VISES — |iiaae Prekce, SECRETARY & TREASURER. 


.THE ACME MACHINERY CO. 












CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED Pi PRIGES 


In order to reduce our stock, we offer 16”, , 21 and 24” engine lathes, 16’, 22’. 
24" and 27” planers, 10’, 12” and 15” speed a 15’ and 20” turret lathes, at a ed 
discount from former prices. 

We also have a few 16’ and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 


APS & DIE 






PAT. DEC. 5, 1885 
PAT. DEC, 4, 1888. 
PAT. AUG, 26, 1886 








2d v.M.cARPENTER (ee 


PAWTUCKET.R. I. 
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